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Introduction

The C coal bed, Perron Sandstone Member of the Mancos Shale

(Upper Cretaceous), is located in the Emery Coal Field of central

Utah. Previous work indicated that the C coal peat swamp

probably formed in a deltaic setting on the western shoreline of

the Interior Cretaceous Seaway (Ryer, 1981a).

Members of the U.S. Geological Survey Quitchupah Project 

drilled 14 cores in the C coal bed (fig. 1), for the purpose of 

relating the depositional setting of the coal bed to lateral 

variations in coal petrography, palynology, and coal geochemistry 

(Ryer, 1981b). Descriptions of the cores are available in the 

U.S. Geological Survey Open-File Report 81-460 (Ryer, 1981b). 

The cores were drilled in a NNE trend that approximately 

paralleled the structural strike of the study area (Ryer, 1981b). 

The landward direction of the deltaic paleoenvironment is 

represented by the southwestern edge of the drilled area, and the 

seaward direction is represented by the northeastern edge (Ryer, 

lySlb) . Each core was divided into coal and rock samples based 

on macroscopic characteristics.

Methods

This paper summarizes the chemical data available for 243 

coal and rock samples in the C coal bed. The samples were
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Figure 1. Index map showing locations of 14 core holes 
(Q2A-Q13) in the C coal bed (modified from Ryer, 1982).



analyzed for 71 elements by U.S. Geological Survey Analytical 

Labs r using the methods in figure 2. Tables 1 through 3 contain 

tne following data for all 243 coal and rock samples: 

1) descriptive data for each sample, including location and 

lithology, 2) concentrations of oxides on a coal ash basis f and 

3) concentrations of trace elements on a whole coal basis.

Elemental concentrations determined by instrumental neutron 

activation, flameless atomic absorption, and specific ion 

electrode methods were reported on a whole coal basis. Data for 

elements determined by X-ray fluorescence, optical emission 

spectrographic, and atomic absorption methods were reported on a 

coal ash basis. Data from optical emission spectrographic and 

atomic absorption methods were recalculated to a whole coal basis 

for inclusion in Table 3.



Raw coal is received (aoout 

IS pounds, or 7 kg, broken to 0.3 cm)

Air dried in oven

Wet chemical 
analysis 
(atomic 

absorption)

Cd 
Cu 
Li 
Mg 
Mn 

Na 
Pb 
Zn

Sample crushed and then ground 

in vertical Braun pulverizer

using ceramic plates set to 

pass 80 mesh

Ground coal (25 to 75 g) ashed at 

52S°C and percent ash calculated

Coal ash]

About 3 kg of About 2 kg of 

crushed coal crushed coal

split out for split out for 

petrologic storage

analysis

1 ........... Rdw ground coal
i

I i '

Wet Chemical analysis) X-ray
fluor- 

Hg (f Tameless atomic escence

absorption) 
F (specific ion Cl 

electrode) P

Optical emission spectrographic 
analysis with automated plate . 
reader. The following 32 ele 
ments are reported when found.

Ag Ho Re 

Au In Rh 

B Ir Ru 

Ba Ho Sn 

Be Nb Sr 

Bi Nd Tl 

Oy Ni Tm 

Er Os v 

Ga Pd Y 
Gd Pr ir 

G« Pt

X-ray fluorescence 

analysis

CaO

SO. 

SiO« 
TI0 2

Neutron 

activation

As
Br 

Ce 

Co 

Cr 

Cs 

Eu 
Hf 

La 

Lu 
Rb 

Sb 
Sc 

Se 

Sm 
'Ta 

Tb 

Th 

W

Figure 2. Flow diagram illustrating procedures used for 
coal sample analysis (modified from Currens and others, 
1987).



Aek-iro w 1-edqmen-trs

We would like to thank Thomas A. Ryer (The ARIES Group, 

Inc., Louisville, Colorado) and Ronald H. Affolter (Branch of 

Coal Geology, U.S. Geological Survey) for their help in the 

collection of C coal bed core samples.



References

Currens, J.C. r Bragg r L.J., and Hower r J.C., 1987 r Analysis of 
coal samples from the Southwestern District, Kentucky: 
Kentucky Geological Survey, Information Circular 21, 338 p.

Ryer, T.A., 1981a, Deltaic coals of Ferron Sandstone Member of 
the Mancos Shale: Predictive model for Cretaceous coal 
bearing strata of Western Interior: American Association of 
Petroleum Geologists Bulletin., v. 65, no. 11, p. 2323- 
2340.

Ryer, T.A., 1981b, The Muddy and Quitchupah projects: A progress 
report with descriptions of cores of the I, J, and C coal 
beds from the Emery coal field, central Utah: U.S. 
Geological Survey Open-File Report 81-460, 34 p.

Ryer, T.A., 1982, 1982 Rocky Mountain Coal Symposium field trip, 
first day road log: Ferron Sandstone Member: Utah 
Geological and Mineral Survey, Bulletin 118, Proceedings- 
5th ROMOCO Symposium, p. 274-300.



T
a
b

le
 

1
. 

D
e
s
c
ri

p
ti

o
n

s
 

fo
r 

2
4

3
 

c
o

a
l 

an
d

 
ro

c
k

 
s
a
m

p
le

s
 

in
 

th
e

 
C 

c
o

a
l 

b
e
d

.

S
A

M
P

LE
ID

Q
2
A

-2
Q

2
A

-3
Q

2
A

-6
Q

2
A

-7
Q

2
A

-8
-D

Q
2
A

-8
Q

2
A

-9
Q

2
A

-1
1

-D
Q

2
A

-1
1

Q
2

A
-1

2
Q

2
A

-1
3

Q
2

A
-1

4
Q

2
A

-1
5

Q
3
-1

Q
3
-2

Q
3

-3
Q

3
-8

Q
3

-9
-D

Q
3

-9

Q
3
-1

1
Q

3
-1

1
-D

Q
3
-1

2
Q

3
-1

3
Q

3
-1

1
Q

3
-1

5
Q

3
-1

6
Q

3
-1

7
Q

3
-1

8
Q

3
-1

9
Q

3
-2

1
Q

3
-2

2
Q

3
-2

3
Q

3
-2

1
Q

3
-2

5
Q

3
-2

6
A

Q
3

-2
7

Q
3
-2

8

Q
1
-1

Q
H

-1
-D

Q
1

-2
Q

1
-3

Q
4
-4

Q
4

-5
Q

H
-6

L
A

B

W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W

ID

2
1

2
0

1
4

2
1

2
0

5
3

2
1

2
0

0
1

2
1
1
9
6
3

2
1
2
0
4
2

2
1

1
9

9
0

2
1
2
0
1
0

2
1

1
9

9
6

2
1
1
8
2
1

2
1

1
8

5
2

2
1

1
9

1
8

2
1
1
9
7
1

2
3
6
1
9
1

2
1
1
9
6
2

2
1
1
8
5
8

2
1

1
8

3
6

2
1

1
9

6
9

2
1

1
8

7
2

2
1
1
9
9
1

2
1

1
8

2
5

2
1

1
8

2
6

2
1

2
0

1
6

2
1
1
9
0
5

2
1
1
8
1
1

2
1
1
9
3
5

2
1

1
8

2
9

2
3
6
1
8
1

2
1

1
9

7
5

2
1
1
9
0
1

2
1

1
8

1
2

2
1

1
8

3
2

2
1

1
8

3
9

2
1

1
8

6
1

2
1

1
9

9
3

2
1

1
9

5
9

2
1
2
0
5
0

2
1

1
9

0
2

2
1
1
9
1
2

2
1

1
8

5
9

2
1

1
9

3
9

2
1
1
9
2
5

2
1
2
0
1
8

2
1
2
0
1
1

2
1

1
8

9
6

L
A

T
IT

U
D

E

3
8
4
8
2
4
N

3
8
4
8
2
4
N

3 
81

 8
2 

IN
3

8
1

8
2

1
N

3
8
4
8
2
1
N

3
8
1
8
2
1
N

3
8
1
8
2
1
N

3
8

1
8

2
1

N
3

8
1

8
2

1
N

3
8
1
8
2
1
N

3
8
1
8
2
1
N

3
8

4
8

2
4

N
3 

81
 8

2 
IN

3
8
1
9
2
3
N

3
8
1
9
2
3
N

3
8

1
9

2
3

N
3
8
1
9
2
3
N

3
8

1
9

2
3

N
3

8
1

9
2

3
N

3
8

1
9

2
3

N
3

8
1

9
2

3
N

3
8
1
9
2
3
N

3
8

1
9

2
3

N
3

8
1

9
2

3
N

3
8

1
9

2
3

N
3

8
4

9
2

3
N

3
8

1
9

2
3

N
3
8
1
9
2
3
N

3
8

1
9

2
3

N
3

8
1

9
2

3
N

3
8

1
9

2
3

N
3

8
1

9
2

3
N

3
8

1
9

2
3

N
3

8
1

9
2

3
N

3
8
5
9
2
3
N

3
8
1
9
2
3
N

3
8

1
9

2
3

N

3
8

5
0

1
1

N
3

8
5

0
1

1
 N

3
8

5
0

1
1

N
3

8
5

0
1

1
N

3
8
5
0
1
1
N

3
8

5
0

1
1

N
3
8
5
0
1
1
N

L
O

N
G

IT
U

D
E

11
1 

1
6
1
1
W

1
1

1
1

6
1

1
W

1
1
1
1
6
1
1
W

1
1
1
1
6
1
1
W

1
1

1
1

6
1

1
W

1
1

1
1

6
1

1
W

11
1 

1
6
1
1
U

1
1

1
1

6
1

1
W

1
1
1
1
6
1
1
W

1
1
1
1
6
1
1
W

1
1

1
1

6
1

1
W

1
1
1
1
6
1
1
W

1
1
1
1
6
1
1
W

1
1

1
1

5
5

0
W

1
1
1
1
5
5
0
W

1
1

1
1

5
5

0
W

1
1
1
1
5
5
0
W

1
1
1
1
5
5
0
W

1
1

1
1

5
5

0
W

1
1

1
1

5
5

0
W

1
1
1
1
5
5
0
W

1
1
1
1
5
5
0
W

1
1
1
1
5
5
0
W

1
1

1
1

5
5

0
W

1
1

1
1

5
5

0
W

1
1

1
1

5
5

0
W

1
1

1
1

5
5

0
W

1
1

1
1

5
5

0
W

1
1

1
1

5
5

0
W

1
1

1
1

5
5

0
W

1
1
1
1
5
5
0
W

1
1

1
1

5
5

0
W

1
1

1
1

5
5

0
W

1
1
1
1
5
5
0
W

1
1
1
1
5
5
0
W

1
1

1
1

5
5

0
W

1
1

1
1

5
5

0
W

1
1

1
1

5
2

6
W

1
1
1
1
5
2
6
W

1
1
1
1
5
2
6
W

1
1
1
1
5
2
6
W

1
1
1
1
5
2
6
W

1
1

1
1

5
2

6
W

11
 1

1 
5
2
6
 W

D
E

PT
H

 
(F

T
)

1
1
8
.9

2
1
2
0
.0

8
1
2
7
.4

2
1
2
7
.6

7
1
2
9
.3

3
1
2
9
.3

3
1

3
1

.5
0

1
3

9
.0

0
1
3
9
.0

0
1

1
0

. 
17

14
1 

.0
0

1
1

2
.1

7
1

1
2

.7
5

2
2
5
.0

0
 

2
2

5
.5

8
 

2
2

6
.1

7
 

2
3
2
.1

2
 

2
3
2
.8

3
 

2
3
2
.8

3
 

2
3

4
.8

5
 

2
3

1
.8

5
 

2
3
6
.1

7
 

2
3
7
.1

7
 

2
3

8
.1

2
' 

2
3
9
.6

7
 

2
1
0
.7

5
 

2
4

2
.1

2
 

2
1

3
.6

5
 

2
4
4
.8

3
 

2
4
6
.5

8
 

2
4

7
.0

0
 

2
4

7
.5

0
 

2
1

8
.0

0
 

2
1

8
.5

0
 

2
1
9
.8

3
 

2
5
0
.0

8
 

2
5

1
.3

3

2
3

8
.6

7
2
3
8
.7

0
2

4
0

.0
8

2
4

4
.5

8
2
4
5
.0

0
2

4
5

.7
5

2
4
6
.5

0

T
H

IC
K

N
E

S
S

 
L

IT
H

O
L

O
G

Y
 

(I
N

C
H

E
S

)

1
4

.0
0

1
0

.0
0

4
.0

0
1
9
.0

0
1
4
.0

0
2

6
.0

0
1

4
.0

0
1
4
.0

0
14

 .
0

0
1

0
.0

0
1
4
.0

0
7

.0
0

0
.0

0

7
.0

0
7

.0
0

1
0

.0
0

5
.0

0
2

2
.0

0
2
2
.0

0
1

6
.0

0
1

6
.0

0
1
2
.0

0
1
4
.0

0
1
6
.0

0
1
3
.0

0
2
0
.0

0
1
4
.8

0
1

4
.0

0
1

7
.0

0
5
.0

0
6
.0

0
6

.0
0

6
.0

0
1
2
.0

0
4

.0
0

1
4

.0
0

8
.0

0

1
7
.0

0
1
6
.8

0
2

.0
0

5
.0

0
2
1
.0

0
9

.0
0

8
.0

0

C
O

A
L

C
O

A
L

S
IL

T
S

T
O

N
E

C
O

A
L

C
O

A
L

C
O

A
L

S
IL

T
S

T
O

N
E

S
IL

T
S

T
O

N
E

S
IL

T
S

T
O

N
E

C
O

A
L

C
O

A
L

C
O

A
L

T
O

N
S

T
E

IN

C
O

A
L

S
H

A
LE

S
H

A
L
E

S
H

A
L
E

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

T
O

N
S

T
E

IN
C

O
A

L
C

O
A

L
C

O
A

L
S

H
A

LE
S

H
A

LE
C

O
A

L
C

O
A

L
S

H
A

LE
C

O
A

L
S

H
A

LE

C
O

A
L

S
H

A
LE

S
H

A
LE

S
IL

T
S

T
O

N
E

C
O

A
L

C
O

A
L

S
H

A
LE



0
0

S
A

M
P

L
E

1 
1)

Q
'l-

7
Q

1
-8

Q
4
-9

Q
4
-1

0
Q

1
-1

1
Q

4
-1

2
Q

'l-
1

3
Q

1
-1

4
0

4
-1

5
Q

1
-1

6
Q

1
-1

8
Q

1
-2

0
Q

1
-2

1
Q

1
-2

2
Q

1
-2

3
Q

1
-2

5
Q

1
-2

6
Q

1
-2

7
Q

1
-2

8
Q

1
-2

9

Q
5
A

-0
-D

Q
5
A

-0
Q

5
A

-1
Q

5
A

-2
Q

5
A

-1
Q

5
A

-5
Q

5
A

-6
Q

5
A

-7
Q

5
A

-8
Q

5
A

-9
Q

5
A

-1
0

Q
5

A
-1

1
Q

5
A

-1
3

Q
5

A
-1

5
Q

5
A

-1
6

Q
5
A

-1
8

Q
5
A

-1
9

Q
5

A
-2

0
Q

5
A

-2
1

Q
5
A

-2
2

Q
5
A

-2
3

Q
5
-1

Q
5
-1

-D
Q

5
-2

Q
5
-3

Q
5
-1

Q
5

-5
Q

5
-6

Q
5

-7

w w u w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w

L
A

B
 

11
)

21
 1

6
6
2

2
1

2
0

2
3

2
1

1
9

3
1

2
1

1
9

1
2

21
 1

 8
2
2

2
1

 1
8

7
1

2
1

1
8

6
2

2
3

6
1

6
2

2
1

1
9

8
7

2
1

2
0

3
3

2
1

1
8

9
5

2
1

1
9

0
9

2
1

1
9

1
6

2
1

1
9

7
3

2
1
2
0
2
1

2
1

1
9

1
5

2
1

1
9

5
0

2
1

1
8

6
0

2
1
1
9
8
8

2
1

1
8

1
3

21
 1

8
7
8

2
1
1
8
9
0

2
1
1
8
2
8

2
1

1
9

6
6

2
1

2
0

0
0

2
1

1
8

5
3

2
1
1
9
8
6

2
1

1
8

7
9

2
1

1
8

5
0

2
3
6
1
8
3

2
1

2
0

1
0

2
1

2
0

1
9

2
1
1
8
5
1

2
1
1
9
1
5

2
1
1
8
5
1

2
1
1
8
9
1

2
1

2
0

2
2

2
1

2
0

0
7

2
1
1
9
1
1

2
1
1
9
5
5

2
1
2
0
5
1

2
1

1
8

8
1

2
1

1
9

8
2

2
1
1
9
3
3

2
1

1
8

8
3

2
1

2
0

1
3

2
1

1
9

2
0

2
1
1
8
9
3

2
1
1
9
2
1

L
A

T
IT

U
D

E

3
8

5
0

4
1

N
3

8
5

0
4

1
N

3
8

5
0

1
U

N
3

6
5

0
1

1
 N

3
8

5
0

I4
1

N
3

8
5

0
1

1
 N

3
8
5
0
U

1
 N

3
8
5
0
1
1
N

3
8

5
0

1
1

N
3
8
5
0
1
1
N

3
8

5
0

1
1

N
3
8
5
0
U

1
N

3
8

5
0

4
1

N
3

8
5

0
1

1
N

3 
8
5
0
 4

1 
N

3
8
5
0
1
1
N

3
8

5
0

1
1

N
3

8
5

0
1

1
N

3 
8
5
0
 4

1 
N

3
8
5
0
1
1
N

3
8
5
1
5
1
N

3
8
5
1
5
1
N

3
8

5
1

5
1

N
3

8
5

1
5

1
N

3
8
5
1
5
1
N

3
8
5
1
5
1
N

3
8
5
1
5
1
N

3
8

5
1

5
1

N
3

8
5

1
5

1
N

3
8

5
1

5
1

N
3

8
5

1
5

1
N

3
8

5
1

5
1

N
3

8
5

1
5

1
N

3
8

5
1

5
1

N
3

8
5

1
5

1
N

3
8
5
1
5
1
N

3
8
5
1
5
1
N

3
8

5
1

5
1

N
3

8
5

1
5

1
N

3
8
5
1
5
1
N

3
8

5
1

5
1

N

3
8
5
1
5
1
N

3
8

5
1

5
1

N
3
8
5
1
5
1
N

3
8
5
1
5
1
N

3
8

5
1

5
1

N
3

8
5

1
5

1
N

3
8

5
1

5
1

N
3

8
5

1
5

1
N

L
U

N
Q

IT
U

D
K

11
1 

1
5
2
6
W

11
 1

 1
5
2
6
W

1 
1 

1 
1 

5 
26

 W
1 

11
 1

5
2

6
W

1
1

1
 1

5
2
6
 W

1 
11

 1
5
2
6
W

1 
1 

1
1

5
2

6
 W

1 
11

 1
5
2
6
W

1
1

1
 1

5
2
6
W

1 
1 

1
1

5
2

6
W

1
1
1
1
5
2
6
W

1
1

1
1

5
2

6
W

1 
1

1
1

5
2

6
W

1
1

1
1

5
2

6
W

1
1

1
 1

5
2
6
 U

1
1
1
1
5
2
6
W

1
1

1
1

5
2

6
W

1
1

1
1

5
2

6
W

1
1
1
1
5
2
6
W

1
1
1
1
5
2
6
W

1
1

1
1

5
0

0
W

1
1

1
1

5
0

0
W

1
1

1
1

5
0

0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1

1
1

5
0

0
W

1
1

1
1

5
0

0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1

1
1

5
0

0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1

1
1

5
0

0
W

1
1

1
1

5
0

0
W

1 
1

1
1

5
0

0
W

1
1
1
1
5
0
0
W

1
1

1
1

5
0

0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1

1
1

5
0

0
W

1
1

1
1

5
0

0
W

D
E

P
T

H
(F

T
)

2
4

7
. 

17
2

4
8

. 
17

2
H

8
.8

3
2

4
9

.6
7

2
5
0
.5

8
2
5
1
 .

0
0

2
5
1
 .

6
3

2
5

2
 .

0
0

2
5
3
.4

2
2

5
4

.3
3

2
5
5
.7

5
2
5
6
.8

5
2
5
7
.4

2
2
5
8
.1

7
2

5
8

.6
7

2
5

8
.9

5
2
5
9
.1

5
2
6
0
.3

3
2
6
1
.2

5
2

6
1

.5
8

2
3
3
.1

5
2
3
3
.1

5
2
3
3
.9

2
2
3
1
.5

8
2

3
5

.6
7

2
3

6
.5

8
2
3
7
.5

0
2
3
8
.5

5
2

3
9

.7
5

 
'

2
3
9
.9

2
2

1
1

. 
17

2
1
2
.0

8
2
4
3
.1

2
2
1
3
.9

2
2

1
1

.8
3

2
1

5
.7

5
2
1
5
.9

2
2
4
6
.6

7
2

1
7

.5
8

2
4

8
.1

7
2

1
8

.5
0

2
3
5
.0

0
2

3
5

.0
0

2
3
6
.0

8
2
3
7
.0

8
2
3
7
.3

3
2

3
8

.3
3

2
3

9
.0

8
2

1
0

. 
17

T
H

IC
K

N
E

S
S

LL
U

C
lll

iJ
LL

1
2
.0

0
7
.0

0
1 
1

.0
0

11
 .

0
0

5
.0

0
1

0
.0

0
2

.0
0

1
7
.0

0
11

 .
0
0

1
7

.0
0

1
2

.0
0

7
.0

0
1

0
.0

0
5
.0

0
2
.0

0
2

.0
0

1
1
.0

0
1

1
.0

0
4
.0

0
2
2
.0

0

9
.0

0
9
.0

0
8
.0

0
1
0
.0

0
1

1
.0

0
1
1
.0

0
1

3
.0

0
1

1
.0

0
2

.0
0

1
5
.0

0
1

1
.0

0
1
3
.0

0
5

.0
0

1
1

.0
0

8
.0

0
2
.0

0
1
0
.0

0
1

1
.0

0
7
.0

0
1
.0

0
1

2
.0

0

1
3
.0

0
1
3
.0

0
1

2
.0

0
2

.0
0

1
2
.0

0
1

0
.0

0
1
3
.0

0
7
.0

0

L 
IT

H
O

L
O

G
*

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

S
H

A
L
E

T
O

N
S

T
E

IN
C

O
A

L
C

O
A

L
C

O
A

L

C
O

A
L

C
O

A
L

C
O

A
L

S
H

A
L
E

S
H

A
L
E

C
O

A
L

C
O

A
L

S
H

A
L
E

S
IL

T
S

T
O

N
E

S
H

A
L
E

S
H

A
L

E
S

H
A

L
E

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

S
H

A
L
E

T
O

N
S

T
E

IN
C

O
A

L
C

O
A

L
C

O
A

L
C

O
A

L
C

O
A

L
S

H
A

L
E

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
L
A

Y
S

T
O

N
E

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L



S
A

M
P

L
E

ID

Q
5

-8
Q

5
-1

0
Q

5
-1

1
Q

5
-1

3
Q

5
-1

5
Q

5
-1

6
Q

5
-1

6
A

Q
5

-1
7

A
Q

5
-1

8
Q

5
-1

9
Q

5
-2

0

Q
6
-2

Q
6

-3
Q

6
-3

-D
Q

6
-4

Q
6
-5

Q
6
-6

Q
6
-7

Q
6

-8
Q

6
-1

0
Q

6
-1

1
Q

6
-1

2
Q

6
-1

4
Q

6
-1

6
Q

6
-1

6
-D

Q
6
-1

8
Q

6
-1

9
Q

6
-2

0

Q
7
-1

Q
7

-2

Q
7
-3

A
Q

7
-3

Q
7
-4

Q
7

-5
Q

7
-6

Q
7
-7

Q
7

-9
Q

7
-1

0
Q

7
-1

2
Q

7
-1

4
Q

7
-1

5
Q

7
-1

7
Q

7
-1

8
Q

7
-1

9
Q

7
-2

0
Q

7
-2

3
Q

7
-2

4
Q

7
-2

5
Q

7
-2

6

I.

W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W

A
B

 
ID

2
1

1
8

9
2

2
1

1
8

5
7

2
1

1
9

9
5

2
1

1
9

0
0

2
1

2
0

4
5

2
1

1
8

3
4

2
1

1
9

9
2

2
1
1
9
0
7

2
1

2
0

0
9

2
1

1
9

5
6

2
1

1
8

3
8

2
1
2
0
2
5

2
1

1
8

8
0

2
1

1
9

5
7

2
1

1
9

5
8

2
1
1
8
3
3

2
1

1
8

8
5

2
1

1
8

8
7

2
1

1
9

5
3

2
3
6
1
8
4

2
1
2
0
0
2

2
1

1
9

4
0

2
1
1
8
7
1

2
1
1
9
4
9

2
1

1
9

1
9

2
1

1
9

3
0

2
1

1
9

2
3

2
1
2
0
2
8

2
1
1
8
8
6

2
1
1
9
8
9

2
1
2
0
5
2

2
1

1
9

6
7

2
1

2
0

0
4

2
1
2
0
1
2

2
1
1
8
3
1

2
1

2
0

3
9

2
1
2
0
0
8

2
1

2
0

3
2

2
1

1
8

4
0

2
1

1
9

4
3

2
1

1
9

7
4

2
1
1
9
0
3

2
1
1
9
4
1

2
1
1
8
9
8

2
1
1
8
7
7

2
1
2
0
3
4

2
1
1
9
2
9

2
1

1
9

7
8

2
1

1
8

7
6

L
A

T
IT

U
D

E

3
8

5
1

5
4

N
3 

85
 1

 5
 4

 N
3
8
5
1
5
4
N

3
8

5
1

5
4

N
3

8
5

1
5

4
N

3
8
5
1
5
4
N

3
8

5
1

5
4

N
3

8
5

1
5

4
N

3
8
5
1
5
4
N

3
8
5
1
5
4
N

3
8

5
1

5
4

N

3
8

5
1

3
9

N
3

8
5

1
3

9
N

3
8

5
1

3
9

N
3
8
5
1
3
9
N

3
8
5
1
3
9
H

3
8

5
1

3
9

N
3
8
5
1
3
9
N

3
8

5
1

3
9

N
3

8
5

1
3

9
N

3
8

5
1

3
9

N
3
8
5
1
3
9
N

3
8

5
1

3
9

N
3
8
5
1
3
9
N

3
8

5
1

3
9

N
3
8
5
1
3
9
N

3
8

5
1

3
9

N
3

8
5

1
3

9
N

3
8

5
0

2
6

N
3

8
5

0
2

6
N

3
8

5
0

 2
6N

3
8

5
0

2
6

N
3

8
5

0
2

6
N

3
8

5
0

2
6

N
3

8
5

0
2

6
N

3
8

5
0

2
6

N
3
8
5
0
2
6
N

3
8

5
0

2
6

N
3

8
5

0
2

6
N

3
8

5
0

2
6

N
3

8
5

0
2

6
N

3
8

5
0

2
6

N
3

8
5

0
2

6
N

3
8

5
0

2
6

N
3

8
5

0
2

6
N

3
8

5
0

2
6

N
3

8
5

0
2

6
N

3
&

5
0

2
6

N
3

8
5

0
2

6
N

L
O

N
G

IT
U

D
E

11
1 

1
5

0
0

W
1

1
1

1
5

0
0

W
11

1 
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1

1
1

5
0

0
W

1
1

1
1

5
0

0
W

1
1

1
1

5
0

0
W

1
1

1
1

5
0

0
W

1
1
1
1
5
0
0
W

1
1
1
1
5
0
0
W

1
1

1
1

5
0

0
W

1
1
1
1
4
0
1
W

1
1
1
1
4
0
1
W

1
1

1
1

4
0

1
W

1 
1

1
1

4
0

1
W

1
1

1
1

4
0

1
W

1
1
1
1
4
0
1
W

1
1

1
1

4
0

1
W

1
1
1
1
4
0
1
W

1
1

1
1

4
0

1
W

1
1
1
1
4
0
1
W

1
1
1
1
4
0
1
W

1
1
1
1
4
0
1
W

1
1

1
1

4
0

1
W

1
1
1
1
4
0
1
W

1
1

1
1

4
0

1
W

1
1
1
1
4
0
1
W

1
1
1
1
4
0
1
W

1 
1 

1 
1 

3 
27

 W
1
1
1
1
3
2
7
W

1 
1 

1 
1 

3 
27

 W
1
1
1
1
3
2
7
W

1 
1 

1 
1 

3 
27

 W
1

1
1

1
3

2
7

W
1

1
1

1
3

2
7

W
1
1
1
1
3
2
7
W

1
1
1
1
3
2
7
W

1
1

1
1

3
2

7
W

1
1
1
1
3
2
7
W

1
1
1
1
3
2
7
W

1
1
1
1
3
2
7
W

1
1

1
1

3
2

7
W

1
1

1
1

3
2

7
W

1
1

1
1

3
2

7
W

11
11

32
7 

w
1

1
1

1
3

2
7

W
1
1
1
1
3
2
7
W

1 1
11

32
7 

w
11

 1
1
3
2
7
 W

D
E

P
T

H
(F

T
)

2
4
0
.8

3
2
4
1
 .

3
3

2
4

2
.0

8
2

4
3

.5
0

2
4
4
.0

0
2

4
5

 .
0
0

2
4
5
.6

5
2
4
5
.9

2
2

4
6

.1
5

2
4

7
.0

8
2
4
8
.4

2

7
7

.4
5

7
7

.6
?

7
7

.6
?

7
9

.1
7

8
0
.1

7
8
1
.6

7
8

1
.8

5
8

2
.5

8
8
3
.9

2
8

5
.1

7
8
6
.0

0
8
7
.5

8
8
8
.0

5
8
8
.0

5
8
9
.9

2
9

1
.2

5
9
2
.1

7

1
9
6
.3

3
1

9
6

.4
2

2
0

4
.5

5
2

0
4

.8
3

2
0
5
.8

5
2
0
?
 .

0
0

2
0
8
.1

7
2
0
8
.3

5
2

0
9

.4
5

2
1
0
.4

2
2
1
1
.4

2
2
1
2
.0

0
2
1
2
.9

2
2
1
3
.7

5
2

1
4

.8
3

2
1
5
.6

?
2

1
6

.4
2

2
1
7
.5

8
2

1
7

.7
5

2
1
8
.5

5
2
1
8
.6

?

T
H

IC
K

N
E

S
S

(I
N

C
H

E
S

)

5
.0

0
1

0
.0

0
1
3
.0

0
5

.0
0

1
2

.0
0

8
.0

0
2

.0
0

3
.0

0
1

1
.0

0
1
6
.0

0
2
.0

0

3
.0

0
1

8
.0

0
1
8
.0

0
1

2
.0

0
1

8
.0

0
2

.0
0

9
.0

0
1

6
.0

0
1

5
.0

0
1

0
.0

0
1
7
.0

0
4
.0

0
2
0
.0

0
2

0
.0

0
1
6
.0

0
1

1
.0

0
2

.0
0

1
.0

0
1

4
.0

0
3
.0

0
1

3
.0

0
1

4
.0

0
1

4
.0

0
2
.0

0
1
2
.0

0
1

1
.0

0
1

0
.0

0
5

.0
0

11
 .

0
0

8
.0

0
1

3
.0

0
11

 .
0
0

8
.0

0
1 

.0
0

2
.0

0
1

0
.0

0
2

.0
0

8
.0

0

L
IT

H
O

L
O

G
K

S
H

A
L
E

C
O

A
t.

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

S
H

A
L

E
S

H
A

L
E

C
O

A
L

C
O

A
L

S
H

A
L
E

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

S
H

A
L
E

C
O

A
L

C
O

A
L

T
O

N
S

T
E

IN
C

O
A

L
C

O
A

L
C

O
A

L
C

O
A

L
C

O
A

L

C
O

A
L

C
O

A
L

S
IL

T
S

T
O

N
E

S
H

A
L
E

C
O

A
L

S
H

A
L
E

C
O

A
L

C
O

A
L

C
O

A
L

S
H

A
L

E
C

O
A

L
C

O
A

L
C

O
A

L
C

O
A

L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

S
H

A
L
E

S
H

A
L
E

C
O

A
L

C
O

A
L

C
O

A
L



==oozoooooooooooooooo
WWOOWOOOOOHOUOOOOOOOO

00003=3=00000000
UUUUCOMHuUUUUUU

cvjinococo (\j(M 

o> o    <\j ro oo

oooooocjcg cyoocgcoot  oot cgrn cgint  t  oooin

,. (\J(MC\JC4C4(M(\J(\J

t e-i  i~i~
<VJ<\JCV<M<VJ

oooooooooooooo « « « « « » « « 
r-r-T-r-r-r-r-r-r^r-r-r-r- (\J(\J(\J(\J(\J(\J(\J(M

ooooo

22222ZZ2222Z22Z22ZZZ2
cooooocooooooocooooooooooooooooooooooooooo 
ooooooooooooooooooooo

SBSBZSBZKSBZZ2SBZBBZ
mmmmx^mmmrommmmm

COCOCOCOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOCOOOOOOOOOOOOO
oo co co ro f*l no oo oo oo oo no oo oo m oo oo no oo f*l oo oo m oo oo <*"> oo **o oo '^o oo oo oo oo oo oo

<7><7>OOoOOOO%COOO>OO»-O<7>OOOCOOO<7>OO<7>

<M CM <M CJ <M

7777773:777737737373t 33733777777777 73737373

e-oo o o t-

I I I I I
i i  t  i  e- ao- o-cr o-

i i l i l l i l l l l i l l l i l l l l l 
co oo oo cooo oooooooo 000000000000000000000000 

O'O'cro'O' aaoaoooooooo

i i i i i o o oo o o o o
oooooooooooooo oooooooo

10



S
A

M
P

L
E

] 
|)

Q
1

0
A

-7
Q

1
0
A

-8

Q
1

0
A

-1
0

Q
1
0
A

-1
2

Q
1

0
A

-1
3

Q
1

0
A

-1
4

Q
1
0
A

-1
6

Q
1

0
A

-1
7

Q
1
0
A

-1
8

Q
1
0
A

-1
9

Q
1

1
-1

Q
1
1
-2

Q
1
1
-3

Q
1

1
-I

J

Q
1

1
-5

Q
1

1
-6

Q
1

1
-7

Q
1
1
-8

Q
1
1
-1

0
Q

1
1
-1

2
Q

1
1
-1

3
Q

1
1
-1

4
Q

1
1
-1

5
Q

1
1
-1

6
-D

Q
1

1
-1

6

Q
1

2
-1

Q
1
2
-2

Q
1

2
-3

Q
1

2
-4

Q
1
2
-5

Q
1

2
-6

Q
1
2
-7

Q
1
2
-7

-D
Q

1
2
-8

Q
1
2
-1

0
Q

1
2

-1
1

Q
1

2
-1

1
-D

Q
1

2
-1

2
Q

1
2
-1

3
Q

1
2
-1

4

Q
1

3
A

-1
Q

1
3

A
-2

Q
1

3
A

-3
Q

1
3

A
-4

Q
1

3
A

-6
Q

1
3
A

-8
Q

1
3

A
-9

Q
1

3
A

-1
0

L
A

B

W W W W W W W W W W W H W W W H W H W W W W W W H W H W W W W W H W W H H W W W W W W W W W W W

ID

2
1

 1
9
1
0

2
1
1
8
2
3

21
 1

9
8

3
21

 1
8
6
7

2
1

1
9

3
8

2
1

2
0

0
3

2
1

1
9

0
8

2
1
1
8
4
1

2
1
1
9
0
1

2
1
2
0
2
9

2
1

2
0

1
8

2
1

1
9

1
6

2
1

1
9

1
3

2
3

6
1

8
8

2
1
1
9
0
6

2
1

2
0

1
9

2
1
1
8
5
6

2
1
1
8
6
6

2
1

1
8

9
9

2
1
1
8
7
0

2
1

2
0

4
4

2
1
1
8
4
7

2
1

1
9

7
0

2
1

2
0

4
6

2
1

1
9

2
6

2
1

1
9

3
2

2
1

1
8

6
4

2
3

6
1

8
9

2
1

1
9

1
7

2
1

2
0

1
1

2
1
1
9
5
1

2
1

1
9

2
8

2
1
2
0
2
0

2
1

1
9

6
0

2
1

1
8

3
5

2
1

1
8

8
8

2
1

1
9

3
7

2
1

1
9

3
1

2
1

1
8

6
8

2
1

1
8

9
4

2
1

1
9

2
2

2
3
6
1
9
0

2
1

1
9

4
4

2
1

1
8

4
9

2
1

1
9

5
2

2
1

1
9

1
8

2
1

2
0

1
5

2
1

1
9

2
7

L
A

T
IT

U
D

E

3
8

5
2

5
0

N
3

8
5

2
5

0
N

3
8

5
2

5
0

N
3

8
5

2
5

0
N

3
8
5
2
5
0
N

3
8
5
2
5
0
N

3
8
5
2
5
0
N

3
8
5
2
5
0
N

3
8

5
2

5
0

N
3
8
5
2
5
0
N

3
8

5
3

3
4

N
3

8
5

3
3

4
N

3
8
5
3
3
1
N

3
8

5
3

3
4

N
3

8
5

3
3

4
N

3
8
5
3
3
4
N

3
8

5
3

3
4

N
3

8
5

3
3

4
N

3
8
5
3
3
4
N

3
8

5
3

3
4

N
3
8
5
3
3
4
N

3
8

5
3

3
4

N
3
8
5
3
3
4
H

3
8
5
3
3
4
N

3
8
5
3
3
4
N

3
8

5
4

4
6

N
3

8
5

4
4

6
N

3
8

5
4

4
6

N
3

8
5

4
4

6
N

3
8
5
4
4
6
H

3
8
5
4
4
6
N

3
8
5
4
4
6
N

3
8
5
4
4
6
N

3
8
5
4
4
6
N

3
8

5
4

4
6

N
3
8
5
4
4
6
N

3
8
5
4
4
6
N

3
8

5
4

4
6

N
3

8
5

4
4

6
N

3
8

5
4

4
6

N

3
8
5
5
4
4
N

3
8

5
5

4
4

N
3

8
5

5
4

4
N

3
8

5
5

4
4

N
3
8
5
5
4
4
N

3
8

5
5

4
4

N
3

8
5

5
4

4
N

3
8
5
5
4
4
N

L
O

N
G

IT
U

D
E

1
1
1
 1

3
2
4
W

1
1
1
1
3
2
i)
W

1
1

1
1

3
2

4
W

1
1
1
1
3
2
4
W

1
1
1
1
3
2
4
W

11
 1

1
3
2
4
W

1
1

1
1

3
2

4
W

1
1
1
1
3
2
4
W

1
1

1
1

3
2

4
W

1
1
1
1
3
2
4
W

1
1

1
1

2
3

0
W

1
1
1
1
2
3
0
W

1
1

1
1

2
3

0
H

1
1

1
1

2
3

0
H

1
1

1
1

2
3

0
H

1
1

1
1

2
3

0
W

1
1

1
1

2
3

0
W

11
1 

1
2
3
 O

W
1

1
1

1
2

3
0

W
1

1
1

1
2

3
0

H
1

1
1

1
2

3
0

H
1

1
1

1
2

3
0

H
1
1
1
1
2
3
0
H

11
 1

1
2
3
 O

H
1

1
1

1
2

3
0

H

1
1
1
1
1
5
4
W

1
1
1
1
1
5
4
W

1
1
1
1
1
5
4
H

1
1
1
1
1
5
4
W

1
1

1
1

1
5

4
H

1
1
1
1
1
5
4
W

1
1
1
1
1
5
4
W

1
1
1
1
1
5
4
W

1
1

1
1

1
5

4
W

1
1
1
1
1
5
4
W

1
1

1
1

1
5

4
W

1
1

1
1

1
5

4
W

1
1
1
1
1
5
4
H

1
1

1
1

1
5

4
H

1
1
1
1
1
5
4
W

1
1
1
1
1
2
9
W

1
1

1
1

1
2

9
H

1
1
1
1
1
2
9
W

1
1

1
1

1
2

9
W

1
1

1
1

1
2

9
W

1
1

1
1

1
2

9
W

1
1
1
1
1
2
9
W

1
1
1
1
1
2
9
W

D
E

F
T

 II
(F

T
)

2
1

7
. 

8
5

2
H

8
.8

5
2

5
0

.0
0

2
5
0
.3

3
2
5
1
.5

0

2
5

2
.5

0
2
5
2
.8

3
2
5
3
 .

0
0

2
5
3
.9

2
2
5
t 

.8
3

2
0
9
.0

0
2

0
9

.5
5

2
0

9
.9

2
2
1
0
.1

7
2

1
1

.1
7

2
1
1
 .

9
2

2
1

3
.0

0
2

1
4

.1
7

2
1
5
.6

7
2
1
5
.9

2
2

1
6

.6
7

2
1

7
.4

2
2
2
1
. 

17
2

2
2

.0
0

2
2
2
.0

0

2
8
0
.0

0
2
8
0
.5

0
2
8
0
.8

3
' 

'
2
8
2
.4

2
2
8
3
-5

0
2
8
4
.4

2
2
8
5
.3

3
2
8
5
.3

3
2

8
6

.5
8

2
8
7
.9

2
2

8
8

.4
2

2
8

8
.4

2
2
8
9
.6

7
2

9
0

.0
0

2
9
1
 .

0
8

6
2

0
.0

8
6

2
0

.6
7

6
2
2
.0

0
6

2
2

.9
2

6
2
4
.0

8
6
2
4
.7

5
6

2
5

-8
3

6
2

7
.0

0

T
H

IC
K

N
E

S
S

(I
N

C
H

E
S

)

1
2

.0
0

1
3

-0
0

3
.0

0
14

 .
0
0

1
2

.0
0

2
.0

0
2

.0
0

11
 .

0
0

1
1

.0
0

8
2
 .

0
0

7
.0

0
4
.0

0
3

.0
0

1
2

.0
0

8
.0

0
1

3
.0

0
1

4
.0

0
1
6
.0

0
1

.0
0

1
0

.0
0

8
.0

0
4
6
.0

0
1

0
.0

0
14

 .
0
0

1
4

.0
0

6
.0

0
4
.0

0
1

9
.0

0
1
3
.0

0
1
1
.0

0
1

1
.0

0
1
6
.0

0
1
6
.0

0
1
3
.0

0
6
.0

0
1
6
.0

0
1
6
.0

0
4
.0

0
1

3
.0

0
1
0
.0

0

7
.0

0
1

6
.0

0
1
1
.0

0
1
3
.0

0
7

.0
0

1
3

.0
0

1
4
.0

0
6
.0

0

L
IT

H
O

L
O

G
*

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

S
H

A
L
E

S
H

A
L
E

C
O

A
L

C
O

A
L

S
H

A
L
E

S
IL

T
S

T
O

N
E

C
O

A
L

S
H

A
L
E

T
O

N
S

T
E

IN
C

O
A

L
C

O
A

L
C

O
A

L
C

O
A

L
S

H
A

L
E

C
O

A
L

C
O

A
L

C
L

A
Y

S
T

O
N

E
C

O
A

L
S

H
A

L
E

S
H

A
L
E

C
O

A
L

S
H

A
L

E

T
O

N
S

T
E

IN
C

O
A

L
C

O
A

L
C

O
A

L
C

O
A

L
C

O
A

L

C
O

A
L

C
O

A
L

C
O

A
L

C
O

A
L

S
H

A
L

E
S

H
A

L
E

S
H

A
L
E

C
O

A
L

T
O

N
S

T
E

IN
C

O
A

L
C

O
A

L
C

O
A

L

C
O

A
L

C
O

A
L

S
H

A
L
E



SA
M

PL
E

 
LA

B
 

II
) 

L
A

T
IT

U
D

E
 

L
O

N
G

IT
U

D
E

 
D

E
PT

H
 

T
H

IC
K

N
E

S
S

 
L

1T
H

O
L

O
G

Y
(F

T
) 

(I
N

C
H

E
S

) 
_

_
_

_
_

_
_

_

6
2
7
.6

?
 

8
.0

0
 

SH
A

L
E

6
2
7
.6

?
 

8
.0

0
 

SH
A

L
E

6
2
8
.1

2
 

1
2
.0

0
 

C
O

A
L

6
2
9
.1

2
 

8
.0

0
 

C
O

A
L

6
3
0
.0

8
 

1
0
.0

0
 

C
O

A
L

Q
1

3
A

-1
2

Q
1
3
A

-1
2
-D

Q
1

3
A

-1
3

Q
1

3
A

-1
1

Q
1

3
A

-1
5

W W W W W

21
 1

9
9
8

21
 1

8
1

6
21

 1
8

6
3

2
1
1
9
8
0

2
1

1
9

6
8

3
8

5
5

1
1

N
3 

8
5

5
1

 I
N

3
8

5
5

1
1

N
3 

8
5

5
1

1
 H

3
8
5
5
4
1
N

1
1
1
1
 1

29
W

1
1

1
1

 1
29

W
1
1
1
1
1
2
9
W

1 
1 

1 
1
1
2
9
W

1
1
1
1
 1

2
9
W



Ta
bl

e 
2.

 
Ma

jo
r 

an
d 

mi
no

r 
ox
id
e 

c
o
m
p
o
s
i
t
i
o
n
 
of

 
th

e 
la
bo
ra
to
ry
 
as

h 
of
 
24

3 
co

al
 
an

d 
ro
ck
 
sa

mp
le

s 
in

 
th
e 

C 
co

al
 
be
d.
 

w
e
r
e
 
as
he
d 

at
 
52

5°
 
ce
nt
ig
ra
de
; 

v
a
l
u
e
s
 
ar

e 
in

 
p
e
r
c
e
n
t
 
of
 
as
h 

va
lu
e.
 

L
=
l
e
s
s
 
th
an
 
th

e 
a
v
e
r
a
g
e
 
sh

ow
n.

)
(S
am
pl
es

S
A
M
P
L
E

A
S
H

S
i
0
2

A
1
2
0
3

C
a
O

M
g
O

N
a
2
0

K
2
0

Q
2
A
-
2

Q
2
A
-
3

Q
2
A
-
6

Q
2
A
-
7

Q
2
A
-
8
-
D

Q
2
A
-
8

Q
2
A
-
9

Q
2
A
-
1
1
-
D

Q
2
A
-
1
1

Q
2
A
-
1
2

Q
2
A
-
1
3

Q
2
A
-
1
4

Q
2
A
-
1
5

Q
3
-
1

Q
3
-
2

Q
3
-
3

Q
3
-
8

Q
3
-
9
-
D

Q
3
-
9

Q
3
-
1
1

Q
3
-
1
1
-
D

Q
3
-
1
2

Q
3
-
1
3

Q
3
-
1
4

Q
3
-
1
5

Q
3
-
1
6

Q
3
-
1
7

Q
3
-
1
8

Q
3
-
1
9

Q
3
-
2
1

Q
3
-
2
2

Q
3
-
2
3

Q
3
-
2
4

Q
3
-
2
5

Q
3
-
2
6
A

Q
3
-
2
7

Q
3
-
2
8

Q
4
-
1

Q
4
-
1
-
D

Q
4
-
2

Q
4
-
3

Q
4
-
4

Q
4
-
5

Q
4
-
6

17
.0

1
2
.
1

7
7
.
5

6
.
0

1
0
.
4

1
3
.
0

91
.7

80
.3

8
1
.
1

1
7
.
1

15
.2

19
.6

95
.9 4.
4

52
.6

77
.1

24
.7

10
.8

10
.4

12
.6

11
.9

14
.0

19
.6 7.
5

9.
8

6.
2

90
.2 9.
5

9.
0

15
.9

37
.1

69
.7

60
.1

33
.0

45
.1 8.
7

47
.0 7.
1

7.
3

58
.1

71
.4

18
, 

16
,

64
.7

55 59 61 62 75 74 73 65 64 66 71 65 81 51 62 65 43 57 56 50 50 56 57 51 51 52 61 64 51 51 66 66 73 63 57
8.

69 62 64 85 76 63 55 61

40 29 25 21 19 21 21 24 25 18 20 26 14 27 28 25 16 25 23 30 30 29 31 27 31 26 33 16 31 27 29 23 20 22 34 44 24 19 19 10 11 18 28 32

0.
87
 

2.
4 .5
2 

2.
7 .8
1 

.8
8 

.3
6 

.7
0 

.7
4 

.6
5 

.7
1 

.5
7 

.3
0

5.
8

3.
1 .3
0

2.
7

5.
4

6.
8

9.
1

8.
4

4.
0

2.
8

6.
7

7.
0

7.
4

1.
9

8.
1

5.
8

16
.7
1

2.
6 .5
0

2.
0 .6
9

12
.8

8

8.
1 

6.
3 .2
2 

1.
4 

2.
0 

6.
3 .4
4

0.
27

1.
7

2.
1 .2
7 

.3
2 

.3
5

2.
3

2.
7

2.
7 .4
9 

.7
2 

.7
5

1.
5 .2
1

2.
0

2.
1 .7
2 

.2
8 

.2
7 

.1
5 

.1
8 

.0
9 

.1
5 

.1
1 

.1
3 

.1
8 

.5
8 

.0
7 

.3
1 

.2
9

1.
5

2.
0

1.
6

1.
2 .5
8 

.2
7

1.
1 .2
2 

.2
3

1.
4

1.
4 .9
9 

.4
5

1.
3



oooooooo ooooooooooooooooooooo oooooooooooooooooooo LnLni/ioiLnLnLnLn inminLninLnininuiinLnininLnLninininininin ^^^^^^^^^^^^<k^«>^^^.x>.x>.
I I I I I I I I »»»»»»»»»>» I I I I I I I I I I I I I I I I I I I l

-JOMS1«-UJK>t--'l-> I I I I I I I I I I I I I I I I I I I I I K)K)K)K)K)K)K)

M tn to u> u» 10 w oo K>
........... ........ ..
t  (-* *>  ^J SO *>  I-1 00 *>  *  *  K) N) OJ K) K) K) K) S t->«



ooooooooooooooooooooo ooooooooooooooooo ooooooooooo *j»j«j-j-4-j-J-j-J~J~J^j-J-j-J-J-j-J-J~J~J cncno'icncncncncricricncricncnencncncn tntntntnuitnyitnuiLnui
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I l I I I I I I I I I I I l I I I I

ui *> oo cn ui vo to oo 4k ui i-1 K> on to s \o I-1 as -J M t-1 to -J KJ i  i-1 H- i-1 ® i-1 -J  «* tn si n
.... .. ...... ... .. .......... . ... . ... a.
LOCO ~J S) S) LO Ul ~J l/l U> 4». 4k t-<N>>J ~J CD CBCT\KJUlUlCr\VOCr\<^l-' to ~J NJ CT\ CD  vJUIOJ Q

CD CD U) CD U»CD^C~4VOLnj»~J~J~JU»CT\Sl



91

oooooooo oooooooooooooo ooooooooooooooooooooo ooooo t-^t-Jt~Jt-'t-Jt-Jt-*t-J V0v0v0v0^0v£v0v0v£)v0v0v0v0v0 ODOOOOQOCCOOOOODODOOGOODODOOODOOOOOOOOODCC ««J ««J *«J ^4 ««J
SSSSSSSS I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
*b'«P'!P«Pll*P'»P'*P'*P' l-^t-**""*»-J»-JVOOO^JO\UlifeCJtO* J tOtOMM* * t-JM»-*»-J»-JV4DOO^JCScStJnjfcCJfOh"i»-J 1*1 CJ K) N> to

I I I I I I I I ~JO>iU(*)l-> H-'SVOOOOOOhUIOJH'S I I (-  SI \O CO -J
O>UliUiUCJU>rOH-' I C3 D

I I D
a D

-J «J NJ

00 -J CO

t-> UlOtMtO t-1 OkU)~J*»

(-  NJ Ul M VO

t-> (OMMtO MMMMtOtOI-'t-'tONJ t-1 t-1
........ .............. ..................... ..... s
t^VOUIOD^inUim VC^N^StCJ^ifikOJi^OhOOCJ^JtO OJOO^U^OhSOJOh^Ji^1u^ifib^OOO\Si^fO^J^Oh CJLHVOCJ^J lO

kOCJ\aOOS*-'S (->CJ Ul <T\ O> CD CO IS U) U1O> Ul U Ul Ul MO>SI->UJ ODSWUl O

U) t  NJ H-> M U) to W9 ~J ~J (/I NJ U) M S 00



oooooooo ooooooooooooooo ooooooooooooooo oooooooooo
u> u> u> u> u> u> u> u> to 10 10 to to 10 10 10 to to to to 10 10 10 M h* M M (-  M M i  M M H-» h- H- <-> i  s> <s is a <s <s s s> s s
>>>>»>> 1 1 1 I 1 1 I I 1 1 I I I I 1 I l I I I I I l I l l l l l I >>»>>>>>>
I i i i | l i i t-'i-«t-'(-«t-'i-«oo-J-JO\ui*.u>iot-' t-«t-'i-«t-'i-'i-'i-«oo'*ao\ui*.u>iot-' I I I I I I I I i i
h->VOOOO\O>U>IOI-' »U>N>I-'MS | O\O\U1i«kU>IOS h-<l-'l-'l->l->>-'l-'l-'CO--J
S IO I VOOO«JO\«>U)IOS

	O O

«<sJ«»>JSib»«»in~J OB «J I "COVOIOIOCOCOVOCNCNCN

U) 10 10 10 10 10 10 t  10 *W U> MIO 10 IOM M IO M IO U> IO

M CM-1 KJ

COI-'IOU>«>«>O\-J VO-JU1O\l-'UltOSSI-'U1tOVOS«J OOVOCOU1^100»IOU>Ln-JCOLnU>VO l-'LntOUlikl-ni-'-JLnCTl 
CO Oll-'O\9ll-'U>S OOVOI-'U1U>U)I-' liJSetUlCOVO COOtUl <S

ioi/iLnu>ooLn«>io

to>jvos



SA
M

PL
E

A
SH

S
1
0
2

A
12

O
3

C
aO

M
gO

N
a2

0
K

2O

Q
1
3
A

-1
2

Q
1
3
A

-1
2
-D

Q
1
3
A

-1
3

Q
1
3
A

-1
4

Q
1

3
A

-1
5

4
6

.9
4

7
.9

2
3
.1

1
3

.9
5

.7

67 46 45 56 49

24 3
3 14 32 3
0

0
.4

4
5

.0
4
.6

4
.0

3
.1

0
.7

8
 

.5
3
 

.6
5

1
.1

 
.4

0

.9 .1
4

.8
5

.2
4

.1
9

00



6T

oooooooo oooooooooooooooooooooooo ooooooooooooo  ^ jw j*, jw jw jw jw ,f>. ^j ^j (jj ^ (.jj ^j ^j (^j ^j (jj (jj CA) UJ LJ I*) UJ (jJ UJ OJ CJ bJ OJ L*J l*> tO tO tO tO FO tO tO tO FO tO tO FO K)
i i i i i i i i i i i i i i i i i vJCTin4k.ultOMM NltOtOtOtOtOtOtOh-

I I I I I I I I I I I I I I I I I I I I I I
tOtOtOtOtOtOtOtOh-'MMI-'l-'MI-'MI-'MWWOBWtOM
co--Jo<iui4k.u>toi-'<«o3--Jcnui4k.u>toMi-< i

o
I I I I I I I I I I I I I
MI-'MI-'MM«>0303--IO<lLJtO 
O1 4k U> tO M I-1 I 

I O 
0

co
>
Z

O 13 
f
BJ

MM MMMtOtOMMMMMM M MM M

u> u> (o to u> u>
tOOlVOtOMWVOVO

to 4>. tn 01 o\ tn to 01 *. 01 01 01 ro M1 M M tO

r>r>trir'rirr'r'FFFF zz rr



IT fs r»o>  *<»«>  * ^- rH vor^cnco 1/1 
co si vo in mmcN^rcN^nwvorHrHCNSm cocsvor*i/icor^i/imi/icSi-Hr*vococsa»<*")^1 rHr- <*ieri«a <«1 i/ir~r*>^i w

«a cs m 1/1 *r rH ui CN *r r* cs rH w rH in I-HI-H I-H I-H vo cs  * co I-H cs cs in^nr* I-H I-H cs^^cs

r- oavo <TI<TI co <TI
 csoovoi-HOxs r^r^atcscorHCN^co

rH CSrHiHi-Hi-HCSrH i-H>HCSr-liHi-H i-HrHi-Hi-HCSfH CSCS i-H i-H rH rH CN

CN rHCN rHrHrHCN rH rH CS rHl-HrHrH rHrHrH rHCS CS<*^ ^i rH^i rHl-HrHrH rHrHrH

c ...... ............ ......... ........... .........

co cs o% co ^o ^ ̂>* r** CN &\ ^r &\ co co o ̂t* i/"> en i/^ PH cs ro co co PH <s ^J* r*** *^ o^ ̂  (*"  ro u^ ^H o^ ro ^H ̂ * \o f"** ^o *s ^
^"i/^rocsin^inro*/^ »H r^r^^nCNi/^r^ncs^n

CN rH

Q
I Si-H<ninvocoo)Si-HCNnQ 

Q ta^HtNm^invocosii-HCNninvor-coai ssi-HCS^mvor^cooti-HiHrHi-Hi-Hi-HrHCscscscs t

< I I I I I I I I I I I I I I I I I I I <«<«<«<«<«<<«« | I | I | | I I I
v^i vvTr^'^i v^i ^i ^i<fli ^i '*^'^f^1 ^1 ^1 u">i/ii/ii/ii/ii/">i/"ii/">mini/">i/">i/">i/">ini/ii/">i/ii/">i/"ii/"1 i/iioi/iinininuii/iKi
ooooooooooooooooooo ooooooooooooooooooooo ooooooooo

20



oooooooooooooooooooooo ooooooooooooooooo oooooooooo .j.j.j-j-j'vi-j-j-j-»j-j-j.j-j-j«j-j-j-j-»j'«j-J cna\G\<y\cna\0\0\!j\<y\<y\!j\cj\a\!j\<r\!j\ uiuiuiuiuiuiuiyiuiui
i i i i i I i i i i i i i i I i I i i i i r i i i i i i i i i i i i i i i i i i i i i i i i i i i lot-'t-'t-'t-'t-'t-'t-'t-'co-JfficniUCkiikiio eot-'t-'t-'i-'i-'t-'i-'i-'i-1

013
i o > > r 

O

eot-'t-'t-'Mt

-j si ui ̂ »  ^eecoiokn^cost-'i&^Ck) M M (-  jk ui ui ^ to ^i at Mro ui t->t->t-> a» (-  ui NJ >J ui NJ
. ..... ..... . ...... ................. ..........
a\ cocnio^vo ui NJ >J ui vo co ta (-  VD ui ~J ui a5Ui5osi<£)ioui<£)<£>a»cna»uiv£>uisi-J

rrririririrriririririrririririrr' r1 rrifririririrr|rririririric-'ri rrrrrr rrr



_}_}_}_} !-}_}_}_}_}_}.J_}lJlJlJlJ.J>J>JtJlJlJlJlJlJ J.JJ.JJ.J.JJJ.J.J.JJJ .JJJJ.JJJJJ

roro a> ^ « r-i CM m«covomr-ia>cM^'CMr-i r-i *r in^

^ CM in r-l <N CM CO CM CM CO CMf V^'r-IVOVOflfl NNN in i-« M r^ M <n r-l CMi-lrOrH

r-o>»-(
>-ia>p-ivor4a>r-r-a>o>cor-isr> lavor-f^-ooi-is

r-l r-l r-l r-l rH p-( i-l CM r-l CM CM C<» r-l r-l r-l CM r^

ci co oo CM r~ 1-1 CM vo n 1-1 «N ^ o\ r-  *  * oo «a r- P-In o> co oo 

r-iCMr-iCM i-icivo^-cMmvonromr-fi inrMCMroi-i ro

Q Q | r-i CM n n  * ^r m vo r-
comsr-i I i «sr-iroinvo(9coa>sr-i rH n  «  vo r- i i | I I I I l I
tNCMCOrO  -(i-ICMCI^'invOVOr-OOWr^i-li-lr-li-li-li-li-ICMCM r^CMrO^'invOr-*OO>r-li-l»-(i-li-l <<<<<<<<<

I I I I I I I I I I I I I I I I I I I I I I I I i I I I I i I I I I I I I I I s <a <a <s <s <s <a <s <a
f^* f^* r** f^* CO CO CO 30 CO CO CO CO CO 00 CO CO CO CO CO CO CO CO CO CO CO O\ CfV CfV O\ Cft CfV CA CA Cft Cft Cft Cft Cft Cft rH p^ p^ rH pH rH p^ ^H rHoooo ooooooooooooooooooooo oooooooooooooo ooooooooo

22



ooooooooo ooooooooooooooo ooooooooooooooo ooooooooo
OJUJU1U1COUJU1COCJ tOtOtOtOtONJNJtOtOtOtOtOtOtOtO |_il-i»-ll-i|-i|->l-i»-i|-i|-i|->»-i|->l-i|-> stBSSSSSSS >
>>>>>>>>> I I I I I I I I I I I I I I I I I I I I I I I I | I I I I I >>>>>>>>> -13
I | I I I I I I I i->Mi->i->i->i->a3~J»JONcn*fctA>ioi-> Mi~ii-'i-'i->t-ii-'a3>-'o>in»cJtoi-' i i i i i i I i i o -;
i-'i-'vcaaexkCJtoi-'  «>. cu to M w na i 0>e>cn«kU>ros ^t.-t-it-'H-'h-i I CD r*
N3 S> I O I 10 03 ^ 0^ '^ CJ Nj S FP

	00

1-iVCI-i CT\ CD ~J CO O34k0>S CBUIO3VO VO (J1 CTl t  U>«k S> tO VO ». S«k VCISJ

i_i s> i_> 1-1 i_i u> e> 1-1 *  vo (o co ~j to u»cr> utto t-> t-> en

rrit-|r<ririr<r<r<rirr'ririr rrrrr rrrrrfrrz rrrrrrrrr



S
A
M
P
L
E
 

F
e
2
O
3
 

M
n
O
 

T
i
O
2
 

SO
3 

P
2
O
5
 

ID
 

_
_
_
_
 

_
_
_
_
 

_
_
_
 

_
_
_
 

_
_
_
_

ro

Q
1
3
A
-
1
2
-
D
 

12
 

0
.
0
1
 

1.
2 

3.
1 

0
.
0
2
 

L
Q
1
3
A
-
1
3
 

30
 

.0
3 

.8
8 

4.
2 

.0
1 

L
Q
1
3
A
-
1
4
 

2.
7 

.0
2 

1.
5 

3.
3 

.0
7 

L
Q
1
3
A
-
1
5
 

14
 

.0
3 

.7
8 

3.
0 

.1
8 

L



T
a
b
l
e
 
3.
 

T
r
a
c
e
 
e
l
e
m
e
n
t
 
c
o
m
p
o
s
i
t
i
o
n
 
of

 
24
3 

c
o
a
l
 
an

d 
ro
ck
 
s
a
m
p
l
e
s
 
in

 
th

e 
C 

c
o
a
l
 
be
d.
 

L
=
l
e
s
s
 
t
h
a
n
 
th
e 

a
v
e
r
a
g
e
 
sh
ow
n;
 
N
=
n
o
t
 
d
e
t
e
c
t
e
d
;
 
D
=
n
o
t
 
d
e
t
e
r
m
i
n
e
d
.
]

(
V
a
l
u
e
s
 
ar

e 
in
 
p
a
r
t
s
 
pe

r 
m
i
l
l
i
o
n
.

KJ
 

Ln

S
A
M
P
L
E
 

ID

Q
2
A
-
2

Q
2
A
-
3

Q
2
A
-
6

Q
2
A
-
7

Q
2
A
-
8
-
D

Q
2
A
-
8

Q
2
A
-
9

Q
2
A
-
1
1
-
D

Q
2
A
-
1
1

Q
2
A
-
1
2

Q
2
A
-
1
3

Q
2
A
-
1
4

Q
2
A
-
1
5

Q
3
-
1

Q
3
-
2

Q
3
-
3

Q
3
-
8

Q
3
-
9
-
D

Q
3
-
9

Q
3
-
1
1

Q
3
-
1
1
-
D

Q
3
-
1
2

Q
3
-
1
3

Q
3
-
1
4

Q
3
-
1
5

Q
3
-
1
6

Q
3
-
1
7

Q
3
-
1
8

Q
J
-
1
9

Q
3
-
2
1

Q
J
-
2
2

Q
3
-
2
3

Q
3
-
2
4

Q
3
-
2
5

Q
3
-
2
6
A

Q
3
-
2
7

Q
3
-
2
8

Q
4
-
1

Q
4
-
1
-
D

Q
4
-
2

Q
4
-
3

Q
4
-
4

Q
4
-
5

A
g

As
Au

Ba
Be

Bi
Br

C
d

05 02 10 02 02 03 09
 
L

08
 
L

08
 
L

03 03 07 18 01 05
 
L

08
 
L

04 04 03 02 02 06 04 01
 
L

01
 
L

01 12 01
 
L

03 02 04 09 09 10 05
 
L

02 08 02 01 08 11 04 05

0

14
1 9

14 22
5 3

28
4 1

12 51
1 1 1 2 1 1

17
4

13 13
2 1 1 1 2

29
8 1

.4 .8 .6 .6 .6 .1 .5 .7 .1 .6 .8 .2 .4 .6 .4 .8 .6 .6 .0 .4 .8
 
L

.4 .7 .1 .8 .3 .8 .5 .1 .1 .1 .0 .5

1 1 7 1 1 9 8 8 1 1 2 6 5 7 2 1 1 1 1 1 2 6 1 3 7 6 3 4 4 5 7 1 1

.7 .2 .8 .6
0

.0 .3 .2 .0 .1 .7 .5 .0 .7 .4
4

.3 .7 .5 .1 .0 .3 .2 .4 .0 .7
5

.9
8

.6
2

.3 .9
5

.9
0

.6 .7 .0 .0 .3 .5 .8
7

.7 .7
1

.7
3

.8 .1 .9 .6

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

71 68 93 40 42 72 83 88 72 60 68 61 85 35 79 69 54 73 31 58 67 57 47 27 66
.

59 52 38 40 75 71 77 78 96 63 48 41 48 72
10
5 71 54 61

20 63
15

M 6.
6

17 21
28
0

17
7

17
0 29 18 12

18
2 28

3
5
B

28
5 40 65 75 74 71 83

10
8 46 22 42

28
0 42 49 60 96

22
3

18
0 83 99 35 99 36 36

11
0

19
3 78 36

5.
8 

4.
4 

3.
3 

1.
4 

2.
7 

3.
9 

2.
5 

3.
2 

2.
7 

3.
3 

1.
2 

5.
5 

1.
3

1.
1

3.
0

2.
3

4.
7 .6 .8 .5 .5 .7 .6 .2 .5

1.
7 .9

3.
5 .5 .7 .9

1.
2

1.
5

1.
7

1.
7

2.
3

5.
2

4.
0 

3.
9 

3.
1 

2.
1 

1.
8 

1.
4

1
.7

1
.2

7
.8 .6

1
.0

1
.3

9
.2

8
.0

8
.1

1
.7

1
.5

2
.0

9
.6 .4

5
.3

7
.7

2
.5

1
.1

1
.0

1
.3

1
.2

1
.4

2
.0 .8

1
.0 .6

9
.0

1
.0 .9

1
.6

3
.7

7
.0

6
.0

3
.3

4
.5 .9

4
.7 .7 .7

5
.8

7
.1

1
.9

1
.6

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

4
.0

4
.0 .5

2
.0

4.
'0

4
.0

1
.0

2
.0

1
.0

1
.0

2
.0

2
.0

1
.1

4
.5

2
.0

2
.0

3
.0

4
.0

3
.4

2
.0

1 
'1

.0 3
.0

1
.0

1
.0

1
.0

1
.0

1
.8

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

1
.0

1
.0

2
.0

4
.0

3
.9

8
.0

2
.0

2
.0

4
.0

3
.0

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

,0
2 

.0
1 

.4
7 

.0
1 

.0
1 

.0
3 

.0
9 

.2
9 

.3
5 

.0
5 

.0
3 

.0
4 

.1
9

.0
1

.1
6

.5
9

.0
4

.0
1

.0
8

.0
5

.0
4

.0
3

.0
2

.0
1

.0
2

.0
2

.3
4

.0
1 

L
.0
1

.0
3

.2
4

.2
1

.1
8

.0
8

.0
8

.0
1

.0
6

.0
1

.0
1 

L
.1
3

.1
3

.0
3

.0
3

C
e 29 14

11
0 7
15 15 68 96 92 15 16 14 60

7
49 70 16 11 12 13 12 16 16
8

12
8

60 27 11 16 27 63 53 31 68 19 24

6
28 53 18 13



9Z

ooooooo ooooooooooooooooooooo ooooooooooooooooooooo Ul Ul Ul VI Ul Ul Ul UlUlUlUlUlUlUlUlUlUlUlUlUlUlUlUlUlUimuiUl AAAAAAAAAAAAAAAAAAiUAA

I I I I I I I »»>>>>»>3»>>>3»>>>>> I I I I I I I I I I I I | I I I I I i I |
OS in A U> 10 M M I I I I I I I I I I I I I I I I I I I I I 10 10 rO 10 10 10 10 10 10 M M M M M M M M VO 00 ^J OS >

I tOIOtOIOMMMMMMMVOOO-JOSUlAIOM«Ben VOCD-JOSUlUJIOt-'CaCDOSinAU>rOMS
OUJIOMCBVOCDONUlWMCa | r-) T3

O

S3

(9 S> (9 t-> (9 (9 (9 M(B<9C9C9IOMC9C9C9CaM<BC9CBCaC9«9C9C9C& MC9«CaC9C9MCBSC9S«C9«C9C9«C9««C9 > 
U> A A IO  vj CO OS CaVOCDAMMC9IOMIOMVO--lOSOJOSAUlUlCDCO <SIOAAVOCOWIOt-1|OIOMlOC"llOIOU>UlVOLJVO 02

MIO 10 10 in 1010
MWUIMMOSOSM M OSUlOSMOJOSCa-J MM M -J

r

M M M A IO Ul Ul VO CD MA> MM MOSOSMMIOMIOA>UIU1 VO h- MOSCOlO V~>M»->MOSU1 M lOUIMON 

U'OJ-JUl tOA. COA.

M M

CD

M rO M U 10 M A. 10 M 10 M U> IO M W M t- N>

Ql

MMIOIO U>IOOS MIOM OJ KJ Ul MMMMO)U> IOUIIOMM )-> V-*M OS A.IO »-> MM

r1 r1

^j KJ |O A* tO (Jl Ul VO 00 K' ^ K' ^ K' ^ *O 0\ ^ K' tO K' N) A* i/l O1 *O K' ^ ^ 00 fO h-* ^ > ^ ^ VO V/l ^~l fO OJ ^ O\

re-1 ffft-1 ft-1 rit-itTit-irit-it-it-irr't-ir't-it-ir<t-it-1 t-it-it-it-it-it-it-it-it-it-irt-it-it-it-irt-irt-irt-1

A «. A. 10 10 10 A 10 MA A A U> 10 A A 10 10 MM A VO 10 FO 1010 10 A IO K) A A IO M Ul IO IO Ul A IO IO IO Ul rO A A "-  IO NJ

ft-'E-'t-'t-'t-1 rrrtit-1 r'r'r'r'f ff f ffff t-'ft-'t-'r't-1 fftrr1 fftrr1 tr

S3 

S3 S3 <9 S3 S3 M S3 >  S3S3«S<9O<9<9S3Oa(9l->S3Oi(9S3S3(9NJ(9(9 -Jt9S3S3K»  5OOOaOS3S3t-l>-'S3<9®S3S3OS3

r ffff fft-1

M MM 
MMIOA.IOAA. -J A MMIOMMMMIOOSOSMMIOMIOtJUltn MOSt-ilOKJ-^JMMIOt MU1A.VOMM MIOIOVO



LZ

oooooooooooooooooooo ooooooooooooooooo oooooooooooo
I I I I I I I I I I I I I I II I I I I I I I I l I I I I I I I I I

r< r r r r r r f r r r r

W CO VO *  U1 CO ON Ul 4k. *. *. ON ̂» CO M MU> CT. CO M M U» ̂J U> U> OM*> U> * 
Ut^JVOVOSUlOOl  >OOVO>>Ia9

I-1 Ul K)|_>l-' MI-'O\ tOWMtOtO »-< U>K)tO

|OI->I->MI->U1I->U1 COCO LOtO (-  H< ON M

e* r r r r r1 r r r r f r r r f r r r r r r r r f r

f r r r r r r r r1 r rr r r r r f r r r r r r

KJ [vJ«J -J |_iU>l->MI->l->IOU> I-'I-'MOJ ON W tOMtOI-'MUlONI-'tOCJI-'IOtO



ooocooo oooooooooooooo ooooooooooooooooooooo oooooo |-j »_i l-i t- -  M M voV0V0t0t0t0VOt0VOtOV0t0t0t0 COCOCOCOCDCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCO -» -J »J -J -J «J
SI S> SI SI Q SI SI I I I I I I I I I I I I I I I I I I I I I I I I I | | | I I I I I I I I I I I I I

I I I I I I I -OOiUdJM MS>*OCD»OltnOJMSI I I
ui «. *. ui u> ro M I O - Op

SI SI SI S> SI M SI S»SISISIS>S>SlMSIS>S>S>S»SI S>S>S>StS>S>SIS>S>«IMiU«>SIMS>MSISISIS> S> SI S> S> SI SI
ON ON  J Ul -1^ M * * UI CD I 'UIM JMtOONiUUtifcM Oi^OMMMiUMUiMNJW-J^U JM-UONUtONVO* M to Ui  J M M

r rr rr rrr rr rrr r

UI UI
M UI |

>

r

UI M M M M UI M MdONCDC^MlOMM O\ MM MM MOt9\*&»MK>MUIMIOU)UI M M «O M

«0 UI .Cfc tO N> VO VO U1iUa3tOVOUIO>U)0\iUM0\iUN> -UUI-OMMCDrOSI^nrOUI^UeDSI-^JNI-JUION^J -~l CO U) *. <Tv |O I >
M^JifeNI^O O\ h-> d I i 09S)|

rrrrrrr rrrrrrrrrrrrrr rrrrrrrrrrrrrrrrrrrrr rrrrrr

C3

Ql

CD Ul *> Jk *> ~J 4k N)9i9l9l,uUl-J-UO>a99ia3lU^J O9U1U1U1iU>>liU-OiUiUA>OeDON9ieD9lO>>>l>J^J UI Ul --J VD 
CD UJ VD -J VX5 CD C\ VO»VOS>

 u M K> ro M iu to ro K> m M 10 M M
-JrOtOUOJM^J MK>JkU)J»U)O\K)lX)--JU'K>K>U) U)K>U)UlUlJkO\lJlJk~J|_iU)<T>C\-~l-JlX)K)COK)-J K) 4* C\ UJ U)
S)09VOS>rOSISI ^JOJ^OUI^UMSSSIVO^OOtOOJ SI^JtO^J-UVO^JiU-0-OSO^M^JSIMB.tkMVO-J C\ *> <S d CO V

IOMM 10 -J UI M M *> M U> <f\ UI UI *. M *  UI M ^ M UI UI ** ^ M^ ^ M

Ol to *. ~J --J 0> 10 VO --J <Tl CD K» Ol to VO M SI *O UI -J CO O\ UI UI ~J ~J UI *O iU * iU *O 10 * -J tS UI VO -J UI 4k (O Jk <» CD CD Ol SI

r r

M MMO>ODO3

rrrrrrr rrrrrrrrrrrrrr rrrrrrrrrrrrrrrrrrrrr rrrrrr

rr r rr r rr rr r rrr rrrr r r rrr rr rrrrrr

S)S>S>S>S>SISI S>S>S>S>S|MMCDM«IS>S>SIS> S>S>«>S>S>SIS>S>S>S>MS>S>C9SI
ONMVO^OO^VOi^ MfO^H^MS^UIMONAkUIIOOJ O^M^^H^MO^OJMMIsJCDONODWIO

r r r r r

CD L*J ] ft



ooooooo ooooooooooooooo ooooooooooooooo ooooooooooo
U)U)U)U)U)U)U) tOtOtOtOtOtOtOtOtOtOtOtOtOtOtO MMMMMMMMMMMMMMM StBSOQOSSSOO
»»>>> I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I >>>>>>>>>>>

| | | | I | I M M MM M MOO -J ~J CM 0> *U> 10 M M M M M M M M CO -J CM Ul *. U) IO M I I I I I I I I I I I
VO CO CM J» U> IO M » U> IO M M S | - CM CM Ol O U> IO <B MMMMMMMMCO-JCM

I O I VOCO^JCMOUItOS
O O

s

O tD S! O O O S OOOtBOOOSK>OOOO«BO MSSMSSSCBSSSMSSS SSSMSSSSSSM 
U> M U> IO IO CO VO QDVOVOtOQD^OUlCM«JMU>VO^JU> tO^JMSUICOCOlSlMUIMUI^JtOVO VOOMODVO-JNJLJMMVO

r rrr rrrr rr r r r r r r

(-  Ul MM IO M M M M M IO 
ODUItOUlMtOUl j^j MtOM^JUICMUIVOMVOM^W MVOtOMMMWVO MMtOtOMU) M MM M

,O U> SCO^ U)CM^J VO Ul SJ ^ OI<BCM^ ^ M UIIOCM QDQDVO^JM CMCMCMSMCMCMCMUICMO

r

CMVOU)CMS>OSVOO COCO^JCOSCMSMasUlK) 
IB 10 VO CO S tO

rrrrrrrrrrrr

MM MM MM M MM
coincMvoujvovo N>a>-J-j-Ja>aos<*a>mvo-.JN>u» A^^aooioiioocMCMUJSibCM^j
OOIOCMVOMU) S^JtOCOVOSCMUCOSVOaatOIB" U'COMS^aOVOMS^CMSSACM J»U>SJ»M

10 MM MMMMM U) IO IO IO tO IO M IO U) IO M M K)
UlUlinCMMUlin MCMCOOICMU)OIIOU)MU)COMU>IO OlSMVO^U1CMifcjkU)UIMSU)UJ COU)U)tOUI
VOCM^MUISUI K>U)SM^SSCMS*»COSSU)VO SSCOSCMVOSCO^VOeSSS^JS SCMUI^S

M 
M U)MtO »U)tO |_i|-iMMM tOMU)^ U)K>OltO»MM U) UISM UIUIMUIM M OS

OUIVOUIMIOU) votoMLnto^JCMo^cocM^JSMM toco^JMiouiSibui^Jsvoto CM svouicouicn^Jtomtovo

r r

|O MM CD <* ODN>CMMN>^UI^^*.MtOOOCMM CM CM M VO M M ~J M >-  M VO ~J M VO CM U) -J MK> MCO 

(D Ul-J (D VO U) K> OO1VO!-'CT\<*«-J«JCT\-J<*«JVO»JM CMOISMtOUICMVOOJCMMI-iStOi«> COVOCOCOSCMSMCOUIVO

rrrrrrr rrrrrrrrrrrrrrr rrrrrrrrrr rr r rrrrrrrrrrr

*> |0 10 *> *> 10 10 10 U>M*> O 10 10 K> 10 10 *> ION) 10 U) 10 10 U) tO *> *> 10 IOCO *> A 10 10 IOM U»UI J> 10 M O *» K> J> J> M

ssaasstos suissoassaasaasstoss SSSSCMSSUISSSUISSS s^isssssmsso
01

rr r rr r rrrrrrrrrrrr rr r r r rrr r rrrrr rrr

s
SSSSSMS SSMtSMIOAMSMSSMSS MtOSCMSSSSMSAMMSS OSSStOSSSSSI-' 
UlMIOMVO^JVO COU>tOU>OIOI<CkM~J^COU1CO'«JtO ACMCMVOMtOCOMSUIUICOStOVO CT\*»-J-JKJU)ODK)U)U)O3

r r r



O
J o

S
A
M
P
L
E
 

A
g
 

A
s
 

A
u
 

B 
D
a
 

B
e
 

Bi
 

Or
 

C
d
 

C
e

T
 r

\ 
_
_
_
_
_
_
_
 

_
_

_
_

_
_

_
_

_
 

_
_

_
_

_
_

r_
_
_
_
_
_
 

_ 
_

_
_

 
_

_
_

_
_

_
_

_
 

_ 
_

.^
_

_

0
1
3
A

-1
0
 

0
.1

3
 

5
.6

 
5
.5

 
L 

17
4 

15
0 

2
.3

 
5
.5

 
L 

1
.0

 
L 

0
.1

9
 

1
1

0
0

1
3

A
-1

2
 

08
 

7
.3

 
4
.7

 
L 

1
0

8
 

20
0 

2
.2

 
4
.7

 
L 

2
.0

 
L 

.0
8

 
64

Q
1

3
A

-1
2

-D
 

!0
6

 
7
.3

 
4

.8
 

L 
91

 
15

0 
2
.4

 
4

.8
 

L 
1
.0

 
L 

.1
7
 

64
Q

13
A

-1
3 

.0
4
 

5
.7

 
2
.3

 
L 

65
 

76
 

.7
 

2
.3

 
L 

3
.0

 
.0

8
 

18
Q

13
A

-1
4 

.0
7
 

5
.2

 
1

.4
 

L 
54

 
25

 
1
.0

 
1

.4
 

L 
3
.0

 
.0

1
 

27
Q

13
A

-1
5 

.0
1
 

1
.3

 
.5

7
 

L 
46

 
8
.0

 
1
.9

 
.6

 
L 

4
.2

 
.0

2
 

17



TC

ooooooo oooooooooooooooooooooooo ooooooooooooo tototototorotototototototo 
i i i i l I I I I I I I I I I I I I I I I I I I I I I I I

I *k W »O M M tOtOtOtOtOtOtOtOMMMMMMMMMMV0VOCOU>tOM

O > ID W *  UJ 10 M M I
O I O

a

r r r r r r r r r r r r r r t« rrrrrrzzr r r

M to CO Cl *J CO tO MVO^J

S)->O\O\CO>->SU1)->tOO\U>l-lLiJ

OM CPlCl VOVOU1U> Ul CO V0U>U> -J -J

re* r1 r r r r r r1 fr r1 f r1r r rr r r r r r r r r r

r rrr|rrrreT'r|rrfirrrre-irrr rrrrrrrrrrrrr

M Ln vo <t vo i  'tn *»4kO>cncoto^O3uii  '

-JtOCOUitO*.OVOUiCn



oooooooo ooooooooooooooooooooo oooooooooooooooooooo
I I I I I I I I >9> >»»»»»»»»» I I I I I I I I I I I I I I I

-J OMJI 4* U) 10 M »-  I I I I I I I I I I I I I I I I I I I I I

en

O "0
r

MMCJIOhOtOMM

cacacacacascaca

r z r r1r r r

K»->i->o\io)->iot->i->caioio)-'xJuieaio

O3IOI->IOt->IOIOU>CJ U> >-  !-  )-> M )->|O)-> )->

rrrrrrrr

rrrrr rr rrft-'t-'r't-'r'rr't-'rt-'rr'rft-'r'rr r rrrrrrrrr rrrrrrrr

life |_. 4* !-  4>. 4>. Ul 4k 4>. CD N) K-<

iQaeasisicaeaeaeacaea eaeaeaeacaeacaeaea eaoaeacaeaeaeasseaeasisisisisteacasis

4* CO 4*U) SO

i f OJ M MM »-  MIO W M

<kiooN oa»->t-«oo~j iooDv0ioeaoo ooiojh MCBONOMOOO CJON>-IOIOVO



r*> co in in vcootosotssin

r-i vo f> i-i . f* i-t 1-1

co i-i in vo vo m r~» vosot <N^'i-iBcovsr-("»'<Nseoinseovow

J J JJJJJJJJJ J J J J J J J JJJJJJJJ JJJJJJJJJ J J

<N in ^ 00 CO in r-t Irt r-t ^ ^ 1-4 <N

<N r~ ^ vo in <N ^ <N in <N «* vo  «»  o\ vo » oo <N (N in in s r» a> vo vo s <N

r-tf*><Nr-(rH<N(Ni-(

<N ^^ rH in (N

«

I I I I I I I I I I I 
inmininminininininin 
OOOOOOOOOOO

I I I I I I I I I I I I i I i I I 
vovovovovovovovovovovovovovovovovo 
O OOO OOO OOOOOO OOOO

I I I I I I I I I I I I I I I I I I I I I r~P*r~r^r~r^r~r~r~r~r~r~r~r»r~r~r^r~r^r~r^ 
OOOOOOOOOOOO OOOOOOOOO

33



oooooooo oooooooooooooo ooooooooooooooooooooo ooooo H^ >  ' } * H* ^ ^ H* H* \O \O \O ^ \O ^O \O \O ^O ^O ^O ^O ' O \O OC CO 00 00 00 00 QC 00 00 00 00 00 00 00 00 00 OC 00 00 00 CD *J *J *»J **J "*J
I SI St SI SI SI I 1 1 1 1 I 1 1 1 1 1 1 I 1 1 I 1 1 I 1 I I I 1 1 1 1 I I I 1 I I I I 1 I I I I

J>I>I>I>I>^' M»  '»  '»  't  '\OCD^J nUli^WKJ»  ' KJKJt  'Mt  '»  '»  '»  '»  't  '\OCD^JeT*CT*UI^WIOt  '*  ' OJOJIOIOIO
I1111I ^jeTi*»u>M MstccocoeTiLnuiH'Bi I I MSi«>en~i
AAUiioioi-' I T3 O

1 I D 
0 O

SSSSSSSSSBISIBISIBI QftSSBIBlSIBISBISieBBIBIBIBIBIBIBIBIBIS SSSIS

pppppppr

^ ^

. en ^ ^
Jt*. )-> O^ CO

PPPP

er<ioi-|ioi-'io touito

«J O\ SI >- 

i -J CTi O5 UIIOtCSIIOK)

r(t^ppppppppt*pprtrtprir|ppr(

rrppppp pr«ppPPPPPPPPP PPPPPPPPP rrprrrrrrpr prrrr

esessesosoeses

I-1 Ul Ul Ul »-'»-' *» (-  IO fO Ul M
SI CT\ CT\ Ul CTi hO CT\ S>t-'t-'*t*t|OUIU1|OSI UIUIO3AUILnAOO<kO3 tOAUIIOUl
SI SISISISISISI OOeBddddddd SISISISISISISISISISI SSISISISI

en ui oo oo ho en s>u>si



oooooooo ooooooooooooooo ooooooooooooooo oooooooooo
U)U)U)U)U)U)U)U) tOK>tON>tOtO|OtOtOtOtOtOtOtOtO
>>>>>>>> I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I >>>>>>>>>>

I I I I I I I I I I I I I I I I I I

rrrrrrrrrr r r r r r r rrzr rr

,h |_i >-> tO 10 Ul U» M 10 tO U» U» 10 U» 10 00Ul U) Ul OS U» +-  10 M H- M Ul |sj *. (Ti *. tO Ul U»

IO tO)->MtOtOtOt-'a3

MMM 10 M MM tO M

S>-JU> UttOLHODVO 00 O>03 S)03LnU> LHOtOOIOM U> 00 ^OtOOtO

rrrrrrrr rrrr rrrrrrt^rrr r f rrrrrrr rrrr rrrrrrrrrr

rrrrrrrr rrrrrrrrrrrrrrrrrrrrrr r r rrr rrrr

U) Ul Ul *k VD VO ON MO*i-JCOVO



S
A
M
P
L
E
 

Cl
 

C
o
 

Ct
 

C
s
 

C
u
 

Dy
 

Et
 

Eu
 

F 
G
a

CO

Q
1
3
A
-
1
2
 

10
0 

L 
2
.
8
 

27
 

3.
5 

18
 

10
 

L 
4.

7 
L 

1.
0 

24
0 

13
Q
1
3
A
-
1
2
-
D
 

10
0 

L 
2.
8 

30
 

4.
4 

15
 

11
 

L 
4.

8 
L 

1.
2 

18
0 

10
Q
1
3
A
-
1
3
 

10
0 

L 
1.

6 
12
 

1.
0 

8.
8 

5.
1 

L 
2.

3 
L 

.4
 

20
 

4.
6

Q
1
3
A
-
1
4
 

31
0 

1.
8 

5.
4 

.4
 

13
 

3.
1 

L 
1.
4 

L 
.3
 

40
 

3.
8

Q
1
3
A
-
1
5
 

66
0 

1.
1 

3.
2 

.1
 

4.
6 

1.
4 

.9
 

.4
 

10
 

.7



OOQOOO 
I I I I I I 171 *» W NJ M M

I
O

oooooooooooooooooooooooo 
I I I I I I I I I I I I I I I I I I I I I I I I

MOJOOI9S

N) "*4 

VDO>

K} IO K} NJ K} 

KOU)O>

-J U) V£>

rr

 J|OIOIOUJUl-vJJ>.UJ--JCO--JU)

IO Jk I  IO I-1 I

10 in in

to *. Jk to (- 

rritritrir'tr1tr1ritr1triritriritrir|tr1ritr1rtrir<tr1tri

U) W IO *w *» IO )-i VDMU1OJ VDMMMininO> in M

IO IO S3 CO

inco-4-->M

M M -JMO>inv0(9UlN>MM^ MM

rritr1tr1tritr1tr1riritr1tr1triritririr|tr1tr1tr1tr1tr1rc'ri

CO SI S3 W W W-~JOO«>OO*kUISlS3O3JkSlOOUl

UIU) ^jrs>MM-~ia»*«M O>MM
Ch-JU) IOIOW--JV£>lOLnU)V£>Jk*kS3V£>

o> VD in in



ooooooo ooooooooooooooooooooo ooooooooooooooooooooo ui ut ui ui ui ui ui uiuiuiminuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiui  to*>itoito*>itoi*kitoi*kitoilkito*kitoitoitoitoito*>ito*k 
I I I I I I I >>>>>>>>>>>>>>>>>>>>> I I I I I I I I I I I I I I I I I I I i i

O Wl *. U) tO MM I I I I I I I I I I I I I I I I I I I I I

0

to i
tO M tO O^ l*> CD GO *» 1*1 MM^JMMMMtOVOK>N>MWtO4*O^COCO ^ tO M M OS tO W MtOMM^OCOMMMUIJfctO^O

UI C*l O,

PPPPPPP PPPPPPPPPPPPPPPPPPPPP PPPPPPPPPPPPPPPPPPPPP

OS >   4» M MMM I ' 4k M O> 

******* " * " ' 4k *U MM to"-*. UI VlVO M* M* 4k*tO* VO* * *-" * * * *_*             O
jk fsj ^ en ^ en o^ K) O^ v^ ^ *-J *J K> ^ G} *J c*J w *J *«J H-* ji» oo ^ vis c*J rf^ o^ K) en to vc en *j en K) oo w

PP p PP PP p P p P PP PPPPP p pppppPpp PP PPPP

<s> totoui N» to to touts ui ui to ui to s to to ui ui us

o

h^ OJ h-^ w OJ o^ en co y*> ^ h^ ^ ̂ ̂ K) £* rf^ ch H^ ^ en K^ K 1 vc j* ^ K> t-^ ^

3

pppptrpp PPPPPPPPPPPPPPPPPPPPP PPPPPPPPPPPPPPPPPPPPP

MM MM t-iMt-1 I-1 
tOMtOO^UIOOOO UltOMMM~JMMMMN>U)SN>MU)N>ibO>iaOaO ^tOMMOUIU>M> 'tOMI 'itoOOt 'I 'I 'Ul^tOVO

n 

PPPPPPP PPPPPPPPPPPPPPPPPPPPP PPPPPPPPPPPPPPPPPPPPP

I 'tO I ' tO tO Jk (O O> I 1 I ' Jk Ok Ml 'I 'I ' UI UI CT> 4k I ' -J 4k I ' M UI UI O\ I ' I ' UI P

MMH^OAtO^O1^ U>^ M*^JH^tOtO UIO^MM4fetOlA)4*Jk^ tO C^OOtO M M4k MMI '**JU)CT

Ln UI O1^ I*) UI UI ^J OO H"1 GO UI **J P

O O M tO tO tO UI f^ UI M M IO tO M M M C9 tO tO N) M C& M H"1 fo tO 4* ^1 UI UI M M tO tO M M M M M fO M UI t-^ C9 M C9 t-^ fO UI p



ooooooo oo oooooooo ooo oo ooo oooooo oooooo oooooooooooo   j«j«j«j«j«j«j«j«j«j«j«j«j«j«j«J«.4«Ji"'Ji>J o\»o\o\o\o\o\o\o\o\o\o\o\o\o\o\o\ uiuiuiijimijimijiLni^iijiui
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I l I l I I I I I I I I I I I I I

r1 r n r r- r r- r f r r1 e^ r r r r r r



ooooooo oooooooooooooo ooooooooooooooooooooo oooooo h-* * * * * H* * ' & *  * ' VO VO VO VC VO VO VO VO VO VO VO VO VO VO 00 00 00 00 00 CC CO 00 00 CO 00 00 00 00 00 00 00 CC CO 00 OO *J *J *J *»J »J "*4
OOOOOOO I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
>>>>>>> MMMMI-'VOOO^JWinOViJtOI-' tOtOMI-'MMMI-'t-'MVOOO^JOUCNin^OJtO*-'!-' U)U)tOtOtOtO

I I I I I I I «J W *» UI >-  l->SVOOOOOO>inU>^-'SL I I t  Si 1X1 OO -J Oi
in «* «* ui u> to M I O O 

I I O

tO !-  tO t->
oo to to H4 t">* in ^^ to H* t*1 H^ to ^o vo u) vo ^* l*^ to t^ vo ^^ ^^ ^^ t"** H^ ^^ IH* fo oo vo o^ to u) to ** ! to u> in in H^ to ^^ i * i * 

oo o o oo oo vo *  ootout^mtovo otoNvotovo ineDk-'O\o(K>^jo(k-'O\ ^jin-vitsinooin^Jinin to^4ve vovo
IS

o

r r r r r r r r r1 r r r r r r r> r r1 r r r r r r c-1 r r rrr

o 

ui K> to in o in ui inu>tointosiin o into

tr f tr p tr tr f r1 r r1 r1 r r1 tr n r p r1 tr r r trtr r r1 r tr r tr tr r r r> trr tr r r r r r r r r> r r r tr

4k. 10 !-  MO'00 in*. !-  I  *>  l-> 00 O U> !-> M M U) M M N> tO I  in O

svovooooo*»jo^ ^tso\o^*»j(&invooo**^ioo(Soo i*>£hin*«j*«j<jioD*«Jintov0£b(Sto£ht'*'int'*'^j<jiin intoooM^oo

r tr r r1 tr r1 tr n r r f r1 tr tr tr r p r1 r n r r1 r r1 r tr tr r tr tr n tr r tr tr tr r f tr tr tr r r1 r r r tr r

00 Nj N) ̂^ H^ LH l~* to ^ * ^ * ^ * NJ \O ^** N) VO ^ * C*> N) H^ VO ^~* h^ ̂*«* H^ ^^ ̂J ^-^ N> Oh) \O O\ to ^** N) ""J N) O^ t-^ t-^ H4 Nj *~* H4 h^

r r r r r r

  |XJ wi 4* h-* r"* w r>^ wt *  «k
i o^ oio\o^c^oo*4 ̂ Ab.Ln^ oo t-* oioo£hin**J^ *-*

U) <jJ~J KJ

o> oo i-1 to in »o 
vo u> to



ooooooo ooopppppppppppp ppppppppoooooop ooooooooooo
Ul Ul Ul Ul Ul Ul Ul K>K>K>KJK>NJK>K>K>K>
»»>>> I I I I I I I I I I I I I I II I I I >»>»>>>>>

I_II_'I_'MM»-IM»-IOD--JO>

 JCD-JONeOMSM®ON VO 00 ON CD VO 4fc VO 4fc 1/1Ul NJ «-l VO W 1  ' IO (9

rrt-'ft-'ft-'t-'t-'t-'t-'t-'F't-'tT rrrrrc^rrrrrrrrr rrrrrrrtrr-rr

10 K> s t-> u> u> u»

ONUIONtOODUSr-'ONVOI  '

t-|t-|t-|e*t-|t-|t-|t-|t-'t-|ft-|t-|t-|t-1

r r r tr1 r r r r r r F r tr^r r r r r tr r tr1 r r r r r r tr« r r rrrrrtrrrrrr

rrrt^rrrrrrirr'irr'r1 rriririririririrr|p'rirriri rrrtrrtrrrrrr



SA
M

PL
E 

G
d 

G
e 

H
f 

llg
 

H
o 

In
 

lr
 

L
a 

L
i 

Lu
 

ID
 

_
_

_
_

_
 

_
_

_
_

_
 

_
_

_
_

 
_

_
_

_
_

 
_

_
_

_
 

_
_

_
_

 
_

_
_

_
_

 
_

_
_

 
_
_
_
_
 

_
_
_

Q
1
3
A
-
1
0

Q
1
3
A
-
1
2

Q
1
3
A
-
1
2
-
D

Q
1
3
A
-
1
3

Q
1
3
A
-
1
4

Q
1
3
A
-
1
5

8.
2 

L
7.
0 

L
7
.
2
 

L
3.
5 

L
2.

1 
L

.8
6 

L

1.
1 .4
7 

L
.4
8 

L
.6
9

.1
4 

L
.1

7

4.
3

3.
5

3.
6

1.
2

2.
0 .7

0
.
2
8

.4
3

.4
7

.0
80

.3
1

.4
0

3.
7 

L
3
.
2
 

L
3.

3 
L

1
.
6
 

L
1
.
0
 

L
.4

 
L

3.
7

3.
2

3.
3

1.
6

1.
0 .4

L L L L L L

8.
2

7
.
0

7
.
2

3
.
5

2.
1 .9

L L L L L L

59 36 31 11 16
8

65 45 62 20 10
4.
9

0
.2

 
.3

 
.1

 
.]

 
.1

 
.2



ooooo oooooooooooooooooooooooo ooooooooooooo ,0. ,0. .b. ,b ,0. UIUIUIU>UIUIUIUIUIUIUIUIUIUIU>UIUIUIU>U>UIUIUIUI K>N>K>IOK>K>K>K>K>K>K>K>K>
I I I I I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 I I 1 I I >>>>>>>>>>>>>
A.UIN>MM N> »0 N> IS> N> N> K> N> M M M M M M M M M M VC \O CD W K> M I I I I I I I I I I I I I

I 00 ^J ON U1 ^ I*! NJ M VO CD *^J O*1 U^ *^ ^ tO H1* H"1 I H1* ^^ t-^ H1* H1* H1* VO CO CO **J Ch LJ KJ
O > Itb Ul^l*)K)(-'»-il

O I D
	D

tOK> (-<»-i^UlLJ LJ»-<»-<LJIS> M »-«»-« ifc »-«»-« S

CTl OS Ul N) I-1 LJLJ|OO\)->VOCOCOU1LJVO^VO<ri<ri«OVOOO^N>Ul-«JMN> VOUIOOVOCOCOVO J(JlU>'vJI-'M
cocncri oovo »-<»-<uiH'K)LJO\co -»J .u t->iaK>Ln<riaicoLJ J

r r r t* r r r

M »-  I  (_.(_.(_. h-1
tnoOVDM»-< N)t-i(J10O-JVDOJj».UJ» N)»  OJ COU1(-'K)IS>»-'ls>Ul'vJ UJNJLJ(J1»  ^-JVDUJOJ*  (- (OJ*.

SONVOU1VO S1K1UJN)OO> VDOSCD J».H'~Jj».-JK)t-it-'KJ(J1 VOOO J». OS O OJ CO OS KJ OJ CO OS
Ul CO

K)»-< »-<M»-i»-<lsJ»-' N> »-  N3M Ul (O KJ NJ ^»-<
COLJVON>K> (J1J».J».VDIX)OSN)(J1<»U)VON)U)N)OS|-'OJJ».U)UJ-J(J1-JN) -JOSU1(J1OSOSIX)-JJ».UJ(OOS» 

-J LJLJ CO t-1 El OS St-*^U)COSU)UlVO N> LJCSU1 UJ OS UJ LJ

r r r r r r r tr- rrrrr r r r r e« r r r r t* r

t-i »  h->MN>h-> MtOM OJMMOJWN) ^
~J J». NJ OS OS COCOVOLJSUlU1ul^N>UltOMMN>N>N>N>U>U)VOLJU)^ UJ(J1» VDOJI -JOSJ>.UJK1OS(O

K) VOLJ Ul -J VO-J<»OS-JK>VOt-'-JI-'Klia(J1<» M IX) tO«ON> N>^

MM W MM M MMM M M W M
J». OS UJ »  (  N)»  VO-JOJUlCDU)K)N><»MN>M<»OJN)N)N)N)U1-JN)t-' <»J».LJUJOOCOCS1K>N)»  -J(OW

M OS OS VOVOU> N>U1SM ^K> JWMOSCOW^^ IS W LJ CO VOCJLJ  J  J

rrrrr r r r r r r r r r r r r r r r r r r r r r f r r r r t*r t-11-1 r r r r r r r

M^MtOU) O U) »  U>M (J1 »  (O »  LJ
^>JU1MLJ VOUJ(J1OSN)J>.-JOO(J1<»U)OS<» VDCOCOIX>WK>VD,t>.,&OS SLJ'vJ^SCJONtO'vJ^CO^VO

^ )-> K> CO O> >  O\ UJ -J -J CO M CO »O U) LJ Ol O -O VD OS COM OS El S -J

S »-  <S

K)'vJOl»-<M Ul»-'UlLJO»'»J^IO»-<»-'VDM>-'MIS>MMMM»-'LJCOl/IS SIONHOCOCOVOMMMCOMN)

rrrrr rrrrrrr'rrr'r'r'r'rrrrrrr'r't-'r'r' rrfrrfrrr'r'r'r'r

( *».*». LJLJN>^^N>M VO M )->UlLJ 1^ »  t »  Ul Ul OS (JIM
LJVOSUl^ N)U1> (Ot-i~JU'»  OSOSS1J>.OSU1OJVOCDOO^J-J-JN)OSUJ OSUJ(Sl(OUlUlfOCD~J^LJCOK)

SCO VD M Ul tO -»J M Ul M Ol M LJ S CO »-  M K)

LJ K) IS> IS> M K) LJ M IS> M LJ N> N> U) CJ ^ Ul S

r't-'r'r'rrr'r'r'r'C'r'r' rrrrrrrrrp

K) M M M to M

JSS SSSSSSSSSSSSSSSSISSSSSONMS SSSS^SUISSSS JS

rr rrrr rrrrrrrrr'rrr'r'r' r rrrr rrr r



J J J 

  vo mo% p-

j ij a 

eom®oocrtr-(ro<*)

crtvococrt

i-Hi-H <N

a j j j j j j j j j j a 

vo crtsmcnvor> cor~ scnr-rHco^' «rn-H«*)ino\ ror-)^1 

roroo\inroin<N<*>in ><»'<N<NC«tr>t>-(Sfvi<NrHcrt

rHf-HCN

cncncorovo otiss <N®^r-rorof)S

cnina>ear-co's fN<*)CT»r-f-( ror^ro

fHfHfHm

I I I I I I I I I I I I I I I I I I I I I I

I sr-tmir)voB>a%SrH(Nro Q
SISfHrvlTrmVOr-COOVfHfHrHfHrHrHi-KNfNnJO* I

I I I I I I I I I I I I I I I I I I I I I r-i-( CM m  » in
<<<<<<<<<<<<<<<<«<<< I I I I I I 
minininininininminininininininininininin mminminmooooooi



ooooooooooooooooooo ooooooooooooooooo ooooooooooooo
i i i i i i i i, i i i i i i i i i i i i i i i i i i i i i i i i i i i i iiiiitTitiiT" >

 b. LJ <S VO CO -J in *. K> 83 > «S» CD ON <f *. to M 83 ^ <B VO CO £ £ <Mn O ^ 

tO U> M M M MtOUJIOUMMininVOU |_ M M K> M

» sea tO"*jvoto<BinvoincDoa<s vo oa -o -o vo u> vo M sa CD 91 ** vo -o

r f r1 r r r

W in in U M in ^ M IO M tO M IO ^ U rffc tO "*J K> ^ U VO tO VO M M V0 G^ G^ M to ^ to *^J S U IO tO CD U M M G^ M tO U VO LJ

-I*. QQ gg ^ f_n VO U CO M IO Q3 M *^J ^ "^J in IO ^J ^ ^ 00 VO O^ <*J VO M VO M M <*J CD J>. ^ VO ^ ^J ^ U1 CD CTv CT
in

(OM MMIO MIOMMMMMtOMtJ MIO

mo^tovovo'^JCDCDin^jMso^OAQa'^J in couJ**jinsacD in IHM c^ saucoGas to£.

r r r1 rfrrrr r rr rr rr rrrrr r r r rrr

M 4k tO tO M MM
to vo CD vo u> to u> M M M M M to M to in <r\ M «. in in to u) to to to O"i to to U) to to u> ^J w in win u) * u> to to M to u> to to

MMtO M MMM M 
M^VOMK>OJtOMMMMinU>U>CDU>tOtOM OaMIOIOIOtOMIOUJU)UVOtOin\oaa>U VOMtOLJCTMMtOMtOm^UJ

o tO (Jl tO M CT> CT> *» CT> CD K> O*IM IO *k VO -J M U> US 

UM MIOK) M MIOMUMMM JfcM

to ui -J o*itomootooa *» CD *» <» to to to u vominucovo

MU^hMMtOMMMMMUMMMIOlnMin VOMMMMMMMVOMtO^MU^intO VOMMC^UMMMMM^JIOM
a. 

rrrrrrrrrt-' rrr

to ui M M MUUO\ ' VOMUMUUMW UM x* i >

CD M M VO ̂ tO O^ GO OD in Q3 VO U Q3 ^. GO *^J VO ^J ^ S3 ̂ to CO £* ^ M A 

MtO M tO IO A. 10 10 M 10 IO

r r r r r r r r r r rr r r f r r r r1 r r r r r r r r r r r rrrrrr rrrrrr

(O |0 M MM MIOMM

c- 

rr rrrrr rrrrrrr frrrrrrrrrrrr r rrrrrrrrr



oooooo oooooooooooooo ooooooooooooooooooooo ooooooo
sassssts I I I I I I I I I I I I I I I I I l I I I I I I l l l I I I I I I I I I I I I I I I

I I I I I I -J 0» 4k OJ M MSV0OOCD0lUtOJMS I I M Si >fi OO -J O LH
4k 4k tJ tJ tO M I O O
II O -
O O

-" 2
O 13
r

MM tO U) M M tO1 tO tJ M

UI 4k M tO

r r r

I -J 4k O\

r

tO N) 4k OJ tO 4k tO M UI OJ OJ tO "-J 4k UI 4k O\ H^ 4k tO

KJ -j -j 01 ui co en en ui -vj o^ u< ui ui OD coCO *. KJ U)VOU>

I tO4ktOtO M M-OrOM MMM
I U) K)4ktO9tU14k|_>S->JS4kOD4kUJ StOOJOJ4ktOUUltOV0SM4kU>9tUl-OU100IOIO

ui i ' en ~J ui co ~j mtooivo vofoo^i 'Oi-jenui co £» u> *» i  

rr rr rr rrr r r r r rrrrrrr r r rrrr

004kU1OJOJtOOJ-OtO4kOJtOI-<l-< 4k-OtOI-'l->tOMtOI-<tOUnOJUirOtOI->Un4kU1^J9t LTI (O U) M U) <k KJ

-JOtOJ KJ (Jl O> ^ ^ U) Si

to wto to ooM M tO 10 M KJ 10 M tJ tJ 4k \0 *k 4k CJ M U) UI OB 00 M UI K> O\ M |O M 

Cn O5 *» O! -v!4kSt-' -OV000 U) -O U)

r r r r r r r ir r r r r r r r r r r r r

U) -vj (Jl Ul 

4k ODVO U)tOtOOJOD4k

4k »-  4k 4k K) tJ

OO OO 00 ®

rrrrrr rr'rrrr'rr'rr'r'rrr rircirrrrrrrirrrrirrrrrrr rrrrrrr

ro M4kOOU»4kM 4k   MO04kOJMt-«MU)Mt-«tOIO MLH
V0V0OOOO-OO1 UIVDUIOlCnSlUlVDCDUI-J-JVDCO OJOJ4k-OvJU1-vl«J4kK)V04kStO^*-'U1M-OLnLn Ul KJ CD H- ^ CO O.

G>OJSOJtOV0^j-JWO (O004k OOOOOJOJ4kV0SOO U< -J M <k IS

rrrrrf r'rrr'rrc-'rrr'rrr'r1 p'rrr'c-'r'rr'rrrrrrrrrrrrr rrtrrrrr

OJtOOJtOMMtOUN>

U14kUnu1OJOOSSSOOV0O04kOOI-'-^l-O *. CO Cn ^ U) Cn U)

rrrrrr r r r r r» r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r rrrrrrr

rrrr r rrrrrr r rrrrr rrrrrrrrrrrr rrrr

00 ffi t»J 00 4k OJ \£

rrrrrrr



oooooo ooooooooooooooo ooooooooooooooo oooooooooooo
U> U> U> U> U> U> tOtOtOIOIOtOIOIOIOIOtOtOtOIOtO MMMMMMMMMMMMMMM GJGJGJGJS>SIGJS>GJeSS>S>
»>>» I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I >>>>»>>>>>> -.3

I I I I I I MMMMMMCO«J«JO\tn.fcU>IOM MMMMMMMCO-.l0Nin«>U>tOM I I I I I I I I I I I I
00 oX £» CJ tO M 4k CJ IO M M ® | O\ CT in Jk l*> tO O MMMMMMMMCO«*J^Ln

I D - I VOCO-JCft*.U>K>G3
o o

M IO *» 171 M MMU)MMMMU)U)MU1 MMIO MMMM M *  *. U> IOM M M IO U> S

ON 171 \0 U) M I/I COCDUlCO-JVOLnUlCftOCOtOCOtJltO U)tOCftV£>U>l 'CftCJ-Jrai 'Ul-JSVO O\ I 'SU>«JS1VO^OM\0U>1/I 2 
CDtO 9 tO O M IA> A Ja» Qo CD A tO 4*» \D Q

rtr1 r rrt^rr r

M M M 10 M MM 10 U) MM IO M

SOD I-1 LTI *. M *. GJ IO CT\ Cft S> MS) tO Ul -J CJ -J M COIOSIO lOLnOOLTIVO N> C"

IOM IOMIO MMMMM *->WtO IOIO U> IO MtOtO *. NJ MNJ 

M t-1 M NJNJNJ MMM

z M 10 if*~ "«4 O 00 IO O M 10 VO lg* i^  * ) i^ O^ CJ OA M \0 H^ *>kj \0 £» 9 ̂» ^b O \0 tO O IA^ O^ £» "  J ^^ IA^ M M

M MM MMM MM MMIO M MMIOM IOM MM

O 
O^ 00 tO M CJ CO & 9\ OD IO M 00 i^ CJ O^ 00 QD CO Ln \0 S O ̂ IA> tO Cn 00 \0

M <»M MMIO itkMMMM U)N>M MM M tO ^tOMM tO *> K) tO U>N>

QJ
rrlrir'rirririrltritririrrir rtrir|p|ric-'t-'rlrlt-'t-'t-'t-'t-'r rrrrrfrrrrrr

!-> CD tO U1M«> IOU>tOU>U)U> M CO <»

13 
VD VD *» Cft Cft U> S tO CO t i -J K) U> MU.' I i CD Cft VO

rrrrrf rrrr1 rrrrnrr'tr't-'r riritritr<rlt-'rlrrlr rrrrrrrrrrrrrrrr

MtOU>MU>MtOMIOIOIOMIOU> U) U> *» U> tO *  *  U) MU> ION) 

i*>CDl/1i(kCD<S  taJtOtOCnK>9*>>JK>MIOv«JIOSMC7l OOLnN}^O\Ln^^*^JLnS(CD^iA> H->^^*^JhJU>Ln^0^O\St*taJ 13

rrrrrr rrrrrfrrrrrrrrr rrrr frrrrrrrrr rrrrrrrrrrrr

oo vo m co
M tO U)M

rrrr r frrt-1 rrrrrr r r r r r rrrrrrrrrrr



S
A
M
P
L
E
 

Q
1
3
A
-
9

M
o

Nb
Nd

Ni

3.
3

3.
5

6.
6 

L
6.
4

O
s

4
.
5

Pb

6.
2

Q
1
3
A
-
1
0

Q
1
3
A
-
1
2

Q
1
3
A
-
1
2
-
D

Q
1
3
A
-
1
3

Q
1
3
A
-
1
4

Q
1
3
A
-
1
5

7.
6

2.
1

3.
0

1.
6 

L
2.
2 .3
9

1
8
.
5

9
.
9

7
.
7

3
.
9

3.
2 .3
9

38 28 22
7.
4

4.
5

5
.
4

L L

13 13 11
5.

1
2.

5
1
.
8

12 10 11
5
.
1

3.
1

1
.
3

I, L L L L L

24 14
8.
6

3.
2

10
2
.
5

Pd
Pr

Pt

0
.2 .6 .5 .5 .2 .1 .1

L L L L L L L

14 37 32 33 35
9
.5

3
.9

L L L L L L L

0
.9

2
.5

2
.2

2
.2

1
.1 .6 .3

L L L L L L L

Kb 40
 
L 

73
 

41 80
 
L 

40
 
L 

54
 

60
 
L

0
0



ODODKO

CTI vo t  ' co ~J ~J ~jvoLnuiss~Jcnvosso^scciB^tou>si-'Ln~Ju>«k cnsui~Jr-'Stou)s

r r r r r r r F r r r r r r r r r r r r r r r r r r r r r r t* r r r r r r r r r r P r

rrrrrr r r r r r r r F r r r r r r r r r r r1 r r1 r r r r r r r1 r r r r r1 r r r r

rrrrrr r r r r r r r r r r r r r r r r r r r r r r rr F r r r F r r r r r r

tONJI-< tOH-1 tOM H-'tOtOtOI->tOtOI-<tOI-' MU) tO tO KJ K) KJ tO

FrrFFrrrF FFFF FrrrrrFF

r

tntosiovooo--J i  > MVOhoi 'to ui fa

H-'r-'U)tO 

(O *» O\ S

tOr->»tOU)«ktOr-1 tOtO

uioos

FFF
vouiui

FFF

ui ui -J to UJ ui
tOH-'p-' I-1

~Ju>J»<ih«vokcvocMnvointo 
-Ji-'4».4».fafafacocnrofarovD

tO

u> to -J -~J to to ratoi_'uicnNi>-~J*>.4».(o-ji-'uiu>cnu'u>roroui4».vo-ji-' hjjku>u>toro~JU)U)p-'hjroc'\

FFF

oooooo oooooooooooooooooooooooo ooooooooooooo Jk. Jk. Jk. Jk. Jk, £» U) U) U) U) U) W U) U> U> U> Ul W Ul OJ U» U) U) W U) U> U> Ul U) Ul tO tO K> tO tO tO tO tO tO tO tO tO KJ
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I >>>>>>>>>>>>>

Ul Jte U> tO M H-1 tOtOtOtOtOtOtOtOHJHJr  'Mt-^Mh- '*-**  ' I 1 ID KD CD U> tO M | | | | | | | | | I | | |
| O9^JCTUlJk,UltOr-'VOCD~JO'\injk,U>tOI-'r-' | l-'r-'l-'r-'r-'r-'VOODOO^JCTUIrO

O > ID
	D



ocacacacacaojoscaososososoosBsososososos ssinoomi/issssssssssaF-i(NF-is sso\smss
flCft(N(N^< VO<J\(NF-lF-l(Nr»COF-ll/lB»F-IB»VOB»r'» |/lCOO\r>VO(NCOBS>COF-lF-lSF-lF-ll/lS>CO|/lCO(N *T CO in in l/l G> Cn

vf> r- oo fi (N os G> oo v vo co F-I oa to s 
mf<ifnfno\r-ii-t(Ni-(p"p»o»i-tr»i/ifnoo*o^io fnoovo^voini/ifnoovoro

  (N (N f» F-l Fl F-l fl(N r-lfMr-l r-t i-(rHOr-( (N (Sm <-t«N

JJJJJJJJJJJ J J J J J J J J J J J tJtJJJJ J J J J

JJJJJJJJJJJJJJJJJJJiJJ J

CM F-l F-l F^ CM F-t F-((N F-(F-( F^

JJJJJJJJJJJJJJJJJJJJJ J J J J J J

CMF-lF-l FMCM F-l F-i(SF-(F-lF-l

JJJJJJJJJJJJJJJJJJJJJ J

FH in CT\ F-I F-I F-t F-I cs oo « F-I F-I o\ in m T CM F^ ts F-I F-I *o o\ F-I F-I F^ F^ «r F-I oo o\ in in

? <a FM m in vo co m <a FH (N m Q
SF-tfNfl^l/lVOOOSF-lfNni/lVOP^OOeiN SB»F-l(S^> invOr"GOO\F-lF-lF-lF-lF-lF-lF-lfN(NfNfN I

V0 r> CO O\ F-l F-l F-l F-l F-l F-l F-l F-l <N (S (N CM (N (N (N CM (S I I I I I I I I I I I I I I I I I I I I I F-| FH (N m V Ifl VO
I I I I I I I I I I I I I I I I I I I I I <<<<<<<<<<<<<«<<«<< I I | I I I I
^.^.^.^.^.^.^r^.^i^.^.^.^.^.^.^.^i^.^.^.^i i/ii/ii/ii/iini/imini/ii/ii/ii/ii/ii/ii/ii/iinini/ii/ii/i i/ii/imi/ii/ii/ii/i
OOOOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOOO OOOOOOO

50



oooooooooooooooooooo ooooooooooooooooo oooooooooooo
i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i T i V11 T i T >

WMMMMWMLn CD M M M M M»CMM^MIO<k*>M CD LP tO I-1 I-'OM-'

PPPPPPPPPPPPPPPPPPPP PPPPPPPPPPPPPPPPP PPPPPPPPPPPP

|_l |_l M to to h-> K> h-> IO >-> K-1 63

M 10 <T» ® I-1 10 *» UJ 10 10 I-1 10 0> U) U> UJ *». N> U) h- 63 IO IO U) IO |O IO IO 63 U) Jk. 63 Isi O\ S «9 *  «» IO to U) OM-- to U) I-" K> Ul *».

ririr'r-|ririPtririfr'r'rifprie"ir'pE-' PPPPPPPPPPPPPPPPP

M K> N> 10 10 h- I-1 IO »-  10 M N> 10 M 10 M »-  10 IO M I-1 IO M I-1 W N> IO !-  IO N> IO IO IO IO K- 1O IO IO K> h-I-1 !-  K> M K> tO K)

t963C9Q363iai9ia6363l9636363l9iai963Ulia CaO3«aO3S>SS(TiLncascatnO3CaSCa IBC9(S63Q363Q363Q363S63

P PPPPPPPPPPP PPPPP PPPPP P PPPPPPP PPPPPPP PPPP

0\ IOW 10 tOh- IO 10 M 10 Ml  I-1 M* IO 10 W M IO 10 10 !-> »O M M M M W W«O 10 O.

IO tOCn *  M M M M MM tO *  IO M M M M U»tO M IO M MtO tO IO tO M O\ M MM tOtOM CO
.................... ................. ............ 3
63 U) CO in VO "**1 CD 63 M 63 ""J U) ^ U) *«J ^J W M W K) (*^ O9 *  ! ^ i*J LH CO U) U) W CfN h^ 63 CfN tO ^ CfN W CO VO W LH VO KJ H4 *«J CfN CO 63

U) U) tO

CO tO*. U)-J U)VOU)Sl-J 10 K)SCD-J VO VO « LP VI VO VOtO IO CO ̂1 VO VO M VO CO 63 CO VO ON

r P PPP p PPPP

M M MMMMMIOMMM M M MM M MMM
_.___.__.-_ - _ _ . _ M ui ON cooo~Ju>to«aioto^JMencn~J<».voM^J vo^JONCftMvocowvoesvJ*.
tO63S6363t9636363t9Q3l9ia6363LnQ3O\63 Lnt9U>63«963<963<963C963^J63CO63VO 63M6363SUIS63tOS63S

MM M KJ K) M tO M 

(TiK)(TiU)U)K)J»>JU)K)IONJCDU)U)U)JktnNJ-»J NJUJUJJkLnLntOUJ J**i»K>UJ-JLn<Ti-J -J K) UJ S U)

P



ooooooooooooooooooooo ooooooooooooooooooooo oooooo M M M M M M VOVOVOtOtOVOVOVOVOVOVOVOVOtD OOQOOOOOOOOOQOOOOOOOOOODOOOOOOOOOOOOOOOOOO ^J ^J ^J ^J *-J -*J
s> <a s> s> <s ea I I I I I I I I I I I I I I I I I I I I I I I I I I i i i I I I i i i i i I I I i
>>>>>> MMMMMVOCD^lWUI^WIOM tOtOMMMMMMMMVOCD~JWa%ln*kU»tOMM U> U> tO tO tO M
I I I I I I ^i CM *. u» M M (a vo oo oo w in u» M s i i M s> vo eo -J a\

i *«  «» u> u> to M I o D
II O 

O O

Ul (-" M M M U> 

VOtJ^tOtOVOVO

MMWCDODWMIOM M 

CD CO U>

MtOt-'M

U) U> U> U> OJ V£> (Oto *. U> CT\ t-1 Ul

f r1 tr r r1 F r r r f r

M 10 M M

ri r r r r r f r r t-1 r r r r rf r1 rr r r r r r

tOtOtOtOtOIOtO MMtOMtOMbJMIOIOIOtOtO lOtOMMMtOIOIO

rr rrrrrr

tO *  *  tO tO W M MtOtOMtOM tO tO tO Ul K> tO

M tO
.......

COODCN(9V0

r

tOU1U>*»M

MMMM

to *k Ul tO hJ Ul



ooooooo ooooooooooooooo ooooooooooooooo ooooooooooo
Ul U> U> Ul U> U> U> lOIOIOIOIOtOIOIOIOIOIOIOIOIOtO MMMMMMMMMMMMMMM 5>5>5>5>S15>5>5>5>B5> >
>>>>>>> I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I >>>>>>>>>>> w 2
I I I I I I I MMMMMMOO^J^JWtn-fcOJIOM MMMMMMMCO-^JOtl/l^UJIOM I I I I I I I I I I I C'O

VD03Ot^UJIOM ^ UJ IO M M 5> I OtOtU1<UU>IOS> MMMMMMMMCO^JON J-
O ° O VO CO -J fft *. W M IS R

IO MM CO A 03|oatMIO^UJ^^^MIOOoatM OtOtMVOMM*^ MMMVO^J VO Ot Ut-^J M|O M CO

M ^j ^j tn VD u> KJ s>criv0Mcri^<*J*-Jcri<*J^*-Jvo-*JM 0tuis>Miou>0tvou>cri5>MS>vo» 03voooo3sa>SM03U>vo

r rrrrrrrrrrrrrrr rrrrrrrrrrrrrrr rrrrrrrrrrr

MMMM IOM MMIO M IOMIOM M IO

rrrrrrrrrrrrrrr rrrrrrrrrrrrrrr rrrrrrrrrrr

M MM MMMM IOM MMIO M IOMIOM M IO

rrrrrrrrrrrrrrr rrrrrrrrrrrrrrr rrrrrrrrrrr

IOIOIOMIOMMMMM IOMIOIO MIOIOIOIOIOIOIOIOIOrOMIOlO IOIOMMMMIOIO MS 
............... ............... ........... CO

lOMWIOMMU* MIOIOIOIOIOIOIOIOh-'MMMM IOU>MU>K>IOifcU>rOIOMh-' M IOMMU1WMMWMMM

tt>

r r r r r

M M M M MM

....... .............. . ........... .. ....... to

K.) H^ H^ N) N) i^ ^ O\ H^ h^ OJ t*> O^ N> W ^ hJ K> H^ Lfl LH ^ "*J H^ ^-* OJ H^ H^ KJ (.*> 10 ^ ^ H^ H^ t/1 UJ H^ h-* K^ UJ I CO

WMio'B.VjVjB>ff» VtVj'w I 3

I *». U)
CO

IO Ot 03 U1 CO

rrrrr rrrrrrr rr rr r r

t^»^»^M IO lOM^MMMMMMM MUIM ION) IO ^-*MM MM M M MMIOMMM Ml

10 10 U»!B ^

10 10



S
A
M
P
L
E
 

R
e
 

R
h
 

Ru
 

S
b
 

S
e
 

S
c
 

Sr
a 

Sn
 

Sr
 

T
a

7
.
3
 

6.
2 

4.
0 

26
0 

1.
6

7
.
4
 

4.
2 

.7
0 

L 
20
0 

.9
8.
1 

3.
5 

3.
2 

19
0 

1.
0

2.
6 

1.
3 

.3
5 

L 
11
0 

.3
2.

9 
1.
6 

1.
1 

79
 

.6
1.
7 

1.
7 

.0
9 

L 
35

 
.1

Q
1
3
A
-
1
0
 

Q
1
3
A
-
1
2

Q
1
3
A
-
1
2
-
D

Q
1
3
A
-
1
3

Q
1
3
A
-
1
4

Q
1
3
A
-
1
5

5
.
5
 

4.
7

4.
8

2.
3

1.
4 .6

L L L L L L

1
.
2
 

1.
0

1.
1 .5 .3 .1

L L L L L L

1 1 1

.2 .0 .1 .5 .3 .1

L L L L L L

1 1 1 2 2

.0 .0 .0 .0 .0 .5

L L L L L L

2
f

  
O

3.
0

4
.
2

3.
1

2.
2 .8



oooooo oooooooooooooooooooooooo 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I Ul 4* U> IO M M |OlOIOlONJ»OIOIOMMMMMMMMMMVOtOCX>U>IOM 

I CO-JO^U14kWIOMtOCO'vJO^UHkU>IOMM I
o > i o D

OOOOOOOOOOOOO
totororotororotorototototo
>»»>>>»>» 
I I I I I I I I I I I I I
MMMMMMtOCOCO-JWU>IO 
Ul 4k. Ul K> M M |

I O
O

Ul tO Ul ,U Ul IO COU>IOl»>4*4*WIOMU>(OIOIO4kU>IOMIOIOIoaiCOO>UJ UlUJUJUIMeSCOIOIOIOMUlU)

r

M N> M M 4k MMM ^(-"K" MM 
U> U> VO 9l M M N>MeaUl*J^M4k4k|oeriM4kMO14kU>U>MMOl4kMM M4kfOUICD JVOUlUJMCOUItO

-J Ul tO OS Ul 4k VO MM 4k OS O1 4kCD9ltOtO(ON)VOCOM M 4k CD M MIO->J Ul

M 

O\ O\ O\O\ O\ O\ O\ff\O\<f\O\O^O\O\O\O\ O\O\

rrrfrr- rt- tr< t- r re" r f f r r r r e< r< r r r r r r r- f r r tr-r r r r r- r r r r r

U) tO 10 10 M 10 U) M 4k M UJ K> 4k U> Ul *» U) S> 

CX>V0U)-vJU>U) NJ4kKJCnCDtO'»J~J4k4k(OU)Ln4k

r r-r r1 r r r n r f r r tr r r- f r r r r- f r1 r r f r f r e< r r-r r-r r r r r-r r r r r- 

w M M U>IOVV)U>IOM UIMMVOWVOW-OIOWBSIOIO K>U)MMM Ul (O CD M SU>IOU)tOtO4kMM U1IOU1

CO UJ IO CS OS VO Ul VO M UJUlfOCOC3aS-.J«S>~JU!aSLn,lkOaa\OD VO Ul OS4k4kUlU>K'tOVOCDOOtOU>O
M Ul M

D) DD

(OMU)U) 4k U14kUl*kU>MMMU> *^ 
S) -J tO OS ~J ~J OSVOOSLJVOCDl '~JtOtO4kO\Ul

U)M O\ OS Ul -J Ul

^^K'MrOM^M M MM M t-'MMIO K<MM 

CO -J O1 U! CO O1 Qa«kU)VO->J«JVOM9lUlSOO«JIO«JMUlUlUlU)4kVOS«J MOO9lSOO4kS->JtOO>->JMIO

MM M MMM .MMM M |_IMM MM
01 vo 01 as cn en uio\4kU)OStoU)ui4k4k(yiNjtoMuiuiuJojcfiuiasuicncD voeno>cx>oiODCX>9iUiU)voGa-vj

Oi CD CDO1 CTlUl -J~JKJ<yiU>tO4kOiVOCnaS~JUJcn 4k U1MVO CD OS 4k CO

M M tO 4k (O Ul M U> VO 4k 4k M MIOMtOOO COIOMVO-vJIO CD
M 4k -J tO tOU) CD4k4kVOUl|-'l-'rO^JUlaS4kl-'4k(yitOU>4kVOh-'VOU14kU) (OtO-JtO-J--JCD*k*kCr,UlUlUl

asu> M vo(oasuiMU>4kOocn to vo o\ 4k o> as en

M (O M 
MU>CDU! UJ^JUIUI JVO^CO^M^JLnOS

co is as u> u> asaiosuJ4kascD(yiK'voaS4ki-'touJ<yiasvoos4ktoulCDOD aS4kUJ»-'vo<Tiasuivo-JuiasiS)



ooooooooooooooooooooo ooooooooooooooooooooo ooooooo ininininininin 
I I I I I I I »»»»»»»»»»'>
0\ Ul 4k. W 10 I- I- I I I I I I I I I I I I I I I I I I I I | 

I KJKJKJKJI 'I ' I 'I 'Ml 'I 'VOOO-^JChcn^lol i O IS

I I I I I I I I I I I I I I I I I I I I I
IOIO|OIOKJlOIOIOIOMI <l '» ll 'l ' M I ' VO OO ^J Cft

w
>  H 3

O *3
r 
re

KJ U) to VO

tn s vo enU> CM O OO

KJ tO (0 4k

cr\ en Ui t-> <o ui en to
KJ 4k OJ M M M IO tO 4k OJ W M

4k en M 4k u» ui 4k en to M -J en (-  oo to to -4 -J ui ci *. ui to oo »-  ui ui -J

rrriritririrrirrie-1

|_i )_> KJ 4k 4k Cft 4k 

h-i 10!-' CO 10

CD«~ItOU)Cr\UIU1MUI4ktO^JSCDU)»-i

i 11 110   > u>  J oo en u» i ' «-* m «-* M M i «
OO Ul tO   I U< tO Ul  *JlOVO004k0l4k4klns

to u> ui to

tn tout oo t-1 vo

)-< 4kUI N> 4k

U> 4k tO I

en -J u> to vo

10 to  -   -  i-1 
U)4kinuiui4k4»j>.oouiincncnoou>oo4k4>»iocns
OO*.tO~JO*-l-iVO-J-JClClClKlOOOOOOOO*.Cl



oooooooooooooooooooo oooooo
I I I I I I I I I I I I I I I I I I I I

tO tO tO IO M M M M M M M \O *»l ON C/l ** (A> (*> tO M 
U1X.OJISVDCC~JLnx.hJIS >

ooooooooooo O*O*O*O*O*O*ONONONO*O*oooooooooooo

O\ (J1 VO CTl LH VD OJ hj U^ ~J 03 £. ~J

tOMMM M MMMIOIOU1 K> M M M M M M |O M U> Ul M M *  ON IO *  M M Ul U> M tO M *- IO 
>,te^JU>^

-J (Jl 00

M MMIOtJtOMM

tOONIOMM M M X. M U1 tO -J M M X. O> M OO tO M M tO M
VOOO^U1U10OGN<UtOUIONOtU>ON OOVOONVOVOU>-OOOSM->JVOGN-O<>SM UlCCVOUlhJX.UlU»X.t-ilSUJ

MBUIMtO ON SCO UION^JVOOJtJONtO OJ LH U> VOib U) X. 4» ON

'  * ON M M ^J (*> tO tO M M 1/1 M (*> ^J LJ QQ
U> M M tOtO MM



ooooooo oooooooooooooo M M M M M M M V0V0V0V0V0V0V0VOV0VOV0V0V0V0 
S) S> eg S> S> S> S> I I I I I I I I I I I I I I 
>>>>>>> t-MMMMVOoo«-JO-lUl*»U>IOM 
I I I I I I I -J01 **U> M 

Ut «. £t U> U> 10 I 

OOOOOOOOOOOOOOOOOOOOO OOOOOO
ODODODODOOODOOODODODODODODODOOODODODCOODCO «J «J «J «-J «J ^4 rn
I I I I I I I I I I I I I I I I I I I I I I I I I I I >
(0(OMMMMMMMMVOOD«JO»0>lLn.«».U>IOMM U> U> |O IO |O IO

I I M SI VO CO «J O1 DTJ
too r O F3

ea

Ul IO M IO IO «> U> IO*»IOIOU>MO»UIUI|O(OIO(OM CntOMIOIOlOIOIOM,Ck|OUlMlOIO«>U>IOUlLnui M M U> IO M Ul

r r r

10 H- M M *. U> KJ 10 LJ 10 M I-*
(J1 Ul <^ Ul OJ Ul U) K'OaKJUl^*kLnCTl~JOD*.*»LnUl lOI->l->K)IOIO>JOOIOODVOO^I->U1LnlOVOIOU1VOVO )-  Ul OJ CTl l-i K)

VOL<J«»tO S LnCkCkM VO CD OJ IS Ul ~JUlV£>~J*»»-'Lni-'<ri CO *» CD VO UJ Ul ~J ~J VO ~J CTl I-1 Ul

*-  H-

O^O^^O^O^O^O^ O^O^O^O^O^O^O^ O^O^O^O^O^O^ O^O^ONOt^^O^^O^O^ O^O^O^O^O^O^O^O^O^O^ CtO'lCtOtCtOt

frrrrrr tr1 r r r F r tr1 f r tr1 r r r r r r r f tr1 f r r r tr1 r r r r r r f r r r r r r r r r r

KJ I-1 LJ*.LJ(OK-< 10 A.LJIO (OMH-H- UICB

 J CTl O Ul O> CO *>  OJ~J^4klJl~JS(-JVi>Vi>LntO~JO> VOUlOJUlUliULnLnOJODK'SSIODVDOD^OOl ' ~J ~J <^ CD CTl <k OJ CTl

rrrrrrr r r r r F tr1 r r r r r r r r r r r r r tr1 r tr1 r tr1 r r r1 tr1 r r r r r r r r r r r r r

MM t-1 t-1
Ul *  Ul M M -J *> 10 .U 10 W M M*» S> U1 CO CO U) M (O O» U> M KJ IO M *» VO M O» S VO O\ IO IO M *  (O Ul «J *  h-> Ul IO M

CD M ^i ^J <-" vo co *» ui vo ta o> vo si Ln vo u> ~J s *»u>i '^JO>*»VOM~JOJSUIUII-JUIO^S~JOJ co J» i > «> co u
	M W 

03 03

ik M M M M CTi KJ M»-'K'K>»-'*»U1U)*»»-' MM Ul M KJ KJN>*»MKJK>M*»MtO*»Ul MM(->IO I-1
KJ OJ Ul ~J U1 v>) KJ VOO>K><^^> 'SSK>VOU)CO~JK> triO>~JVOVOCO^tri~JCOCOOJStOCri~JOJUlUl~JVO I ' liJ £» LiJ Ul »

M KJ -J CO KJ O> CO M 00

IOMMM M MMM01*>MM M M K) IO LJ IO IO M MS

CTl *» Ut Kl ~J CO Ul Ul*kVOCOUlUlK>VOVOtOCTlKJCOCO SCO*»^U1VOU1~JU1I 'U1CTl~JVOVO<rv^~JCOVOS ik tTl (Tl CTl OJ Ul

r r

t-1 I-1 M
UllOIOUIOJJfcO'l *»LJ^U1OJU1OJU1OJU1O>K>OJU1 MVIIOliJ,CkliJ«>«>IO

OJ (O(T> t  ~J Ul Ul U) CTl ~J O> to *» *» M K> Ul Ul IS ^UISOI->S>UIOOOJVO9lCOSOD«>G)IO>J«>VO (->SSeBUlLJ

Ul
^ ,_, )_ |_ l-i M t-'UIBlt-'l-'IOl-' «J |O MWt-'IO IOIOMIONJMMM
CkVOC^UICOChOD tri^JNJO>Ul(TvUllSl~J~JI-'tOUlVO G)UlVO«»iCkCniOIOCOI->UI>JM«»UICnOD«>«»SI-> to VO VO U) CTl VO



PpppOpp ppppppppppppppp ppppppppppppppp ppppppppppO
Ul Ul Ul Ul U> Ul Ul tO N) 10 tO 10 tO K) tO tO tOSI SI SI O SI Si SI SI SI <S SI
»>>>>> I I I I I I I I I I I I I I I I I I I I I I I I | I I I I I >>»»»>>>

CC -J -J 0\ 01 *. Ul tO I-03 -J CM/» * Ul IO >-« I I I I I I I

09IO>U»O\N>»->»->tO9l|O LHSUI-sJ -J -O IO»-> -J UJ OJ

rrrrrr rrrrrrrrrrrrrrr rrfc-rrrrrrrrrrr- rrrrrrrrrrr

Ul N) Ul »-  Ul M M t-> K> N) 10Ul 4k. Ul h-> Ul

r r r r r r1 r c- r1 r1 r r1 r r r r r r r r1 r r r r r r r r1 r r r r r r r1 r r rrrrrrrrrrr

U3 VO O\ 4k



SA
N

PI
.H

 
T

b 
T

h 
T

l 
Ti

n 
U 

V
 

W
 

Y 
Z

n 
Z

r
ID

 
_

_
_

_
_

 
_
_
_
_
_
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
  
 

Q
1
3
A
-
1
0
 

1.
2 

18
 

4.
8 

2.
5 

L 
26
 

93
 

1.
3 

14
 

65
 

15
0

Q
1
3
A
-
1
2
 

.6
 

9.
7 

4.
6 

L 
2.

2 
L 

8.
6 

52
 

1.
2 

11
 

26
 

84
Q
1
3
A
-
1
2
-
D
 

.7
 

11
 

4.
6 

L 
2.

2 
L 

8.
4 

53
 

.6
 
L 

12
 

34
 

81
Q
1
3
A
-
1
3
 

.3
 

2.
9 

4.
6 

L 
1.
1 

L 
.9
6 

15
 

1.
1 

6.
0 

21
 

37
Q
1
3
A
-
1
4
 

.3
 

7.
7 

4.
6 

L 
.6
 

L 
3.
3 

17
 

1.
0 

5.
3 

13
 

31
Q
1
3
A
-
1
5
 

.4
 

1
.
8
 

4
.
6
 

L 
.3

 
L 

.7
8 

3
.
5
 

1.
0 

7.
4 

9.
1 

13


